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power 
supplies 

take good care 
of themselves 


and your load 








SM GROUP 


oe 
Ree 1%, oe equipment: 


3VY2" PANEL HEIGHT 


0.19 DC OUTPUT | 0.01% i . 
—_ = RANGE. | REGULATION Inherent overload protection: 
MODELS | VOLTS | AMPS MODELS 


Special power-limiting transformers permit output 


SM STM O18 0-7 SM TM to be shorted without damage to supply. 


SM 36-5M__| 0-36 _| 0-5 | SM 36-5MX 

SM 75-2M__| 0-75 | 0-2__| SM 75-2MX 5 rt , ae 

SM 160-1M__| 0-160 | 0-1 _| SM 160-1MX way overtemperature protection: 7 

SM 325-0.5M | 0-325 | 0-0.5 | SM 325-0.5MX Forced-convection system insures efficient heat 
transfer; lateral air flow permits units to be stacked 


SY" PANEL HEIGHT without mutual over-heating. 


SM 14-15M_ | 0-14 | 0-15 | SM 14-15MX ‘ ? 
= - ee In the event of excessive ambient temperatures a 
SM 36-10M | 0-36 | 0-10 | SM 36-10MX e event of excessive ambient tempera 

SM 75-5M 0-75 | 0-5 | SM75-5MX thermal-sensing relay circuit automatically turns 
SM 160-2M | 0-160 0-2 __| SM 160-2MX power “off.” 

SM 325-1M | 0-325 | 0-1 | SM 325-1MX 





Output overvoltage/undervoltage protection: 

Kepco VIP load-protection accessories (available 
on special order) provide fast, critical, fully auto- 
matic protection for voltage /current-sensitive loads. 
Triggering level tracks output voltage setting, main- 
taining continuous protection without readjustment. 


83%" PANEL HEIGHT 
SM 14-30M_| 0-14 | 0-30 $M 14-30MX 
SM-36-15M__| 0-36 0-15 | SM 36-15MX 
SM 75-8M__| 0-75 0-8 | SM 75-8MX 
SM 160-4M_ | 0-160 | 04 | SM 160-4MX 
SM 325-2M | 0-325 | 0-2 | SM 325-2MX 
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MODEL SM i4-TM SERIAL C- 26204 
WPUT 105 -125¥ 60 CYCLES 
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FOR DETAILED 
SPECIFICATIONS 

ON MORE THAN 

175 STANDARD MODEL 
POWER SUPPLIES, 
SEND FOR 

KEPCO CATALOG B-611 
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is almost everyone switching to ELCo’sS new 
VARIPAK IL printed-circuit card enclosure? 


it is the most reliable, versatile, simple and economical 
card cage ever devised to provide maximum density and 
absolute alignment of printed or etched circuit boards and 
connectors. Because it is made of weight-eliminating alum- 
inum; offers removable board guides, designed for greater 
strength; provides board plate with up to 82 board loca- 
tions; and because it is now considerably lower in price. 
why not investigate how this remarkably better, 
inexpensive card cage (available in 16 stand- 
ard sizes) can solve your most sophisticated 
packaging problems, too. Write today for Ad- 
vance Bulletin 9016 and our Varicon Catalog. 


See VARIPAK IL... and all 


that’s new from ELCO at 
BOOTH NO. 2, NEC 
IF IT’S NEW... 
IF IT’S NEWS... 


IT’S FROM... 


ELCO CORPORATION: M Street below Erie, Philadelphia 24, Pa., CU 9-5500 


ELCO Pacific: 2200 Centinela, West Los Angeles 64, Cal., GRanite 8-06712 
international ELCO A. S., Lindealle 42, Copenhagen, Vantose, Denmark 
ELCO Australasia, Bradbury House, 55 York Street, Sydney, Australia 
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speed /acceleration measurement. 


Booster Amplifier Increases Current Output Twenty Fold .......................... % 





Inserted in operational-amplifier feedback loop, solid-state current amplifier drives 
resistance loads as low as 500 ohms while maintaining original phase character- 
istics. Reduction of load admittance by 40 permits driving capacitances as high 
as 0.01 uf without instability. 
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THIS MONTH’S COVER... 
The expanding cones in the cover attempt 
to portray the amplification function of a new current 


booster designed to enhance the utility of operational amplifiers 
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EXAMPLE OF LOW-NOISE AMPLIFIER DESIGN 
_ | ios ne Se ce eR te cae ae aa 2N2049 


ELECTRICAL CHARACTERISTICS (25°C) JEDEC 10-5 








§ 
=47k Sek Sark Six 
= = = - A gee MIN. MAX. 
_ ae lat A pea IcBo at Vcp = 60 V, Ip = 0 10 muA 
| 1K SOURCE a 2N2049 hfe at 1 kc, I¢ = 1.0mA 75 
: } ox = Kp P hip at 1 kc, I¢ = 1.0mA 24 34 ohms 








AA 
wy 


as macises 202049 hob at 1 ke, I¢ = 1.0 mA 0.1 0.5 «mhos 
a eg ge is L NF at I¢ = 100 A, VoB = 10 V, 
4% See Fee eee f=1 kc, Rg=2K, BW=I cps. 3.0 db 


hfe, d.c.pulse, 1C = 100 pA, 
































j | Voce = 10V 60 
b Send for APP 11/2 and APP 36 , i 
MINIMUM BETA OF 75 PLANAR RELIABILITY, STABILITY HIGH YIELD, LOW PRICE ' 
u Guaranteed noise figure below all other Performance characteristics of the 2N2049 Low price, resulting from high Planar 
x: devices, germanium or silicon, results are largely attributed to high degree of yields, makes it practical and economical 
9 from: high gain (reduces middle frequency uniformity inherent in the Fairchild Planar to specify the 2N2049 for a wide variety of 
shot noise), passivated surface (cuts low- Process. Parameter stability is assured as audio applications, and for differential 
frequency flicker), and alpha cutoff of all junctions are protected against contam- amplifiers and d-c amplifiers where stabil- 
. 0.8mc @ 10yA (shifts high-frequency ination or environmental change from the ity, low leakage, and low noise are prime 
noise above the audio range). Extremely start of manufacture by an integral oxide considerations. Get complete data and 
low leakage (typically 0.4muA) makes pos- layer. pricing information from your Fairchild 
sible low current operation. distributor or sales office. Or write direct. 
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GUIDE TO NEW ELECTRONIC PRODUCTS 


Adhesive, Epoxy 
Amplifiers 

Antenna, Telemetering 
Assemblies, Digital Card 
Bases, Ceramic 

Boards, Printed Wiring 
CRT, Shaped Beam 
Cabinet, Multi-Purpose 
Calibrator, Pulse Power 
Capacitors 

Chamber, Temperature 
Charger, Battery 

Choppers 

Circuits, Tank 
Conditioners, Transducer Signal 
Connector, Printed Circuit 
Converters 

Counter, Decade 
Detector, Multi-Station 
Diodes, Tunnel 


Discriminator, Pulse Amplitude .......... 


Driver, D-C 

Encoder, Digital Shaft 

Fans, Panel Mounted ......... 
Fey Fo Mee GN  cepenscesnitnisrnomensce 


Filters, Single-Sideband ............... 


I anette 
Generators 


Headers, Terminal ..............:..:cccccccsseeseeees 


Housings, Ceramic-to-Metal 
Indicators, Decimal ... 


Jack, Printed Circuit .................0.. 
Klystrons, Millimeter-Wave .................... 


Lamps, Miniature ... 
Machines, Vibration, Sorting 
Magnet Material 
Measurement Set 
Memory Cells, Ferroelectric ... 
Meters, Power, Microwave 
Monitor, Personal Radiation 


ELECTRONIC PRODUCTS Magazine is published monthly by Tech Publishers, Inc., 60 Madi- 


IN THIS ISSUE 


Motors, Gear 

Oscillators 

Panel, Potentiometer Test 
Perforator, Tape 
Potentiometers 

Power Supplies 

Protective Network . 
Punches, Motorless, Tape 
Ratio Box 


Readout Instrument, Bridge Control.... 


Receivers, S-Band, VLF 
Recorders 

Rectifiers, Selenium 
Regulator, Voltage, Silicon 


Resin, Transparent Casting 
Resistors . 

Scaler, Decade 

Scanner, Programmer, Input 
Sinks, Heat 

Sleeving, Preformed 

Source, Millivolt 

Spacers, Internally Threaded 
Spectrometer, Portable Mass 
Standard, Rubidium Frequency 
Switches 

Tape Reader 

Terminal, Threaded Feedthru 
Thermocouples 
Thermometer, Cryogenic 
Tool, Terminal Swaging 
Transducers 

Transformers, Pulse 
Transistor Evaluation Kit 
Transistors 


Varactors, Silicon Seen 
Voltmeters, Digital Recording 
Welder, Resistance Dual-Range 
Work Station, Dust-Free 


son Ave., Hempstead, N. Y., Copyright 1961 by Tech Publishers, Inc. 
Other publications: eem — Electronic Engineers Master, Radio-Electronic Master. 


Information contained herein is subject to change without notice. No responsibility is 


assumed by the publisher for its accuracy or completeness. 
Controlled circulation postage paid at Hempstead, N. Y. and at Garden City, N. Y. 
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ELECTRONIC PRODUCTS Magazine is distributed 
monthly at no charge to qualified 
purchasing agents to keep them << 
new electronic product developments. 
receiving “ELECTRONIC PRODUCTS” 
qualified to receive eem-Electronic 
Master, the annual cataiog-directory of 
tronics industry at no cost. 


New product information in “ELE! PRO 
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TO THE ENGINEER 


who likes his switching gift-wrapped 


If you want your control functions prewired, 
hermetically sealed in a neat package, tested 
out, and as ready as instant coffee, you’re 
listening to the right people. 


Because AE has a gift for wrapping up 
relays and stepping switches in tidy control 
packages of your design—or ours, if you 
prefer. 


For instance, the control package illus- 
trated houses an AE Type 45 Rotary Stepping 
Switch wired to multiple-pin headers for 
direct plug-in (and we supply the properly 
oriented socket mounting plate). This partic- 
ular job has 462 connections, and could just 
as readily be equipped with MS connectors 
for insertion in matching cable plugs. 





The point is, we’ve been wiring telephone 
switchboards and automatic control devices 
for years, and have the technique down pat. 
So pat that it would probably cost you less 
to let us do the job. 


Besides, AE engineers are past masters at 
designing complex switching circuits. You 
can leave it to them, if you wish, to dope out 
the least expensive way of accomplishing the 
most sophisticated switching. 


How about letting us in on your control prob- 
lem? Just write the Director, Control Equip- 
ment Sales, Automatic Electric, Northlake, 
Illinois. Also ask for Catalog 4083: ““Hermet- 
ically Sealed Relays and Switches:” 


AUTOMATIC ELECTRIC 


Subsidiary of 


GENERAL TELEPHONE & ELECTRONICS 


Check 4 Reader Service Card 








HIGHLIGHTS 
OF THE MONTH 








Selected by the EP staff as items 
unusual interest and applicatig 
for the designer. Complete descr 
tions on pages shown. 


Formulated epoxy adhesive 
60 sec at room temperature, 45 sec 
with infra-red heat. p. 12 


Germanium com- 
puting and switching 
transistors are 21 
times smaller than T0-5 
equivalents. 

p. 74 


Pen size 

monitor chirps 

and flashes 

neon light to warn 

personnel of 

radiation 

Fibre optics strip in CRT face permits high speed, high setae 
resolution, line-at-a-time data printout. p. 92 p. 50 


Thin cell 
selenium rectifier 
has same volt- 
age rating as 
ordinary stacks 
double its 

size. 


p. 70 


Subminiature relay for circuit 
boards requires space on only 0.04 
cu in, p. 62 
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FROM ELECTRONIC MEASUREMENTS 


Model 238A 
With Rear Terminals 


CONSTANT-VOLTAGE 


In addition to covering a complete voltage 
range—0 to 1500 V—this programmable, regu- 
lated power supply can deliver rated current of 
100 ma at any output voltage .. . even at less 
than a volt. 


But an even more useful feature is its continu- 
ously variable current-limiting control. Here’s a 
feature that’s finding more application with every 
passing day. 


When it comes to regulation, the Model 238A 
is truly flexible. Standard regulation is 0.1% line 
or load. However, 0.01% regulation is available 
by means of an optional plug-in chopper unit. 


The chart below lists just a few of the many 
Electronic Measurements off-the-shelf, constant- 
voltage power supplies. For complete information 
request Catalog BR1961. 


CURRENT 
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Model C638A 
With Rear Terminals 


CONSTANT-CURRENT 


Here’s the newest in Electronic Measurements’ 
line of Constant Current Power Supplies... a 
full 1500 V compliance at constant current out- 
puts from less than a ma to 100 ma. Like all Elec- 
tronic Measurements Power Supplies, the Model 
C638A has a lot of built-in extras too. For ex- 
ample, there’s a modulation input . . . there are 
also provisions for remote programming... and 
an adjustable voltage compliance control that in 
effect provides for voltage-limiting. 

Specifications include a high output impedance 
of 10* megohms at 0.5 na to 0.5 megohm at 100 
ma. Above 2.2 ,»a, regulation is better than 
0.15%, line or load. Ripple is less than 0.01% 
+1 pa. 

The following listing shows some of the con- 
stant current models available. For complete in- 
formation, request Specification Sheet 3072B. 


VOLTAGE 
‘OMPLIANCE 
(MINIMUM) 
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Products of the Month 


A-C/D-C PREAMPLIFIER [Kin Tel Div. of Cohu Electronics] 


Chopper-stabilized, Single-ended, Wideband D-C Unit 


Model 458 C/N can be used as a general 
purpose laboratory amplifier or preampli- 
fier. Used as a preamplifier with the man- 
ufacturer’s digital voltmeters it increases 
sensitivity to 1 uvde and 10 uvac. 

Front panel controls provide four 
modes of operation: a de gain of —100 
with +0.01% gain accuracy and 0.3 cps 
bandwidth for dc measurements; a gain 
of +1 with greater than 10,000 megohms 
input impedance and +0.001% d-ce gain 
accuracy; wideband gain of —100 provid- 
ing +0.1% accuracy from dc to 2 ke, for 





eem File System S¢ 





ac measurements; wideband gain steps of 
minus 20, 30, 50, 70, 200, 300, 500, 1% 
and 1,000 providing +1.0% gain accuracy 
and a 40 ke bandwidth. 

Output capability is +45 vde into 4 
10,000 ohm or greater load, 35 v peak 
(25 v rms) into a 1,000 ohm load. 


PRICE: $1,225.00. AVAILABILITY: One wk. Mgp 
Kin Tel Div., of Cohu Electronics, Inc, 5725 Kearny 
Villa Rd, Dept EP, San Diego 12, Calif. Sates 
OFFICES: See eem p. 1765 (1961-62 Ed.) OTHER 
PRODUCTS: See eem pp. 661, 900, 901, 1191 


Check 125 Reader Service Card 10/6} 


LINEAR POWER AMPLIFIER [General Dynamics/Electronics, Military Products Div.] 


1 Kw From 2 To 30 Mc — For SSB, Compatible AM, CW, FSK, And ISB 


Designed for compatible operation with 
this manufacturer’s SC-901 and SC-910 
single-sideband communication units, 
Model SC-907 1-kw power amplifier com- 
prises the SC-907A power amplifier and 
the SC-907S power supply. The SC-907 
amplifies a driving signal of 100 mw to a 
minimum of 1-kw peak envelope power. 

The power amplifier is semiautomatic. 
Upon changing frequency, coarse tuning 
is accomplished automatically, while fine 
tuning requires adjusting two controls. Re- 
liability is improved by eliminating servo 


| 








TELEMETERING, RECEIVING & TRACKING ANTENNA [Rantec Corp.] eem File System Sec 
etectrone engiters mest | 


Two-Dimensional Array 


Featuring polarization diversity and au- 
tomatic tracking, Model AD-250 is a tele- 
metering, receiving and tracking antenna 
comprised of a two-dimensional array of 
crossed dipoles. 

Specifications include: frequency 215- 
260 mc; beamwidth 22.5° at 237 mc; side- 
lobe level —16 db max, greater than 20 db 
down at 45° planes; gain 17.5 db at 237 mc; 

| vswr, less than 1.5; axial ratio less than 3 
| db; 12 elements. 

The antenna operates independently on 
two orthogonal linear polarizations or two 





MULTI-PURPOSE CABINET | California Chassis Co.) 


Expands By Addition Of Inserts 


By the addition of inserts which fit be- 
tween the split halves, MPX enclosures are 
expandable. The inserts are available in 
increments of 1.75”, 3.5” and 5.5”. 

Dimensions of the basic cabinet (with- 
out inserts) are 2154” x 18%” x 114”. An 
over-all height of 35” is attained with in- 
serts attached. 

Units are available with hammertone or 
wrinkle finishes in grey, blue and black; 
custom finishes to match existing equip- 
ment are optional. Slotted sides provide 
thermal convection. Solid or hinged front 





motors and other similar moving parts. 
Each of the units measures 12.5” high 
and mounts in a standard 19” rack. A com. 
plete 1-kw transmitter, including an ex 
citer, mounts in a 3-foot high cabinet. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
90 days. MFR: General Dynamics/Electronics, Mil 
itary Products Div., 1400 N. Goodman St., Dept 
EP, Rochester 3, N. Y. SALES MGR: G. Benas, Fi 
2-8000; for nearest rep see eem p. 1728 (1961-42 
Ed.) 


Check 126 Reader Service Card 10/61 


1200 


circular polarizations of opposite scans. 
It operates in any of the common auto 
matic tracking modes. In the case of se 
quential lobing the scan rate can be varied 
from 0 to 150 cps and the crossover level can 
be chosen to suit particular application. 


PRICE: $8,000.00 to $12,000.00 (depending on gain 
sidelobe specs). AVAILABILITY: 60 to 90 days 
MFR: Rantec Corp., Craftsman Center, Dept EP, 
Calabasas, Calif. SALES MGR: G. H. Singer, D! 
7-5446; for nearest rep see eem p. 1822 (1961-62 
Ed.) 


Check 12] Reader Service Card 10/61 


eem File System, Se 
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panels and perforated rear panels may 
ordered. 

The cabinet will accept standard relay 
rack panels. Typical applications include: 
‘mstrumentation, meter cases, power SUP 
plies and amplifiers. 


PRICE: $25.00 approx (basic unit). AVAILABILITY: 
From stock. MFR: California Chassis Co., 5445 
Century Bivd., Dept EP, Lynwood, Calif. SALES 
MGR: H. Balderson, NE 6-7777; for nearest fe? 
see eem p. 1672 (1961-62 Ed.) 


Check 128 Reader Service Card 10/61 
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Kurman Announces... 


“MIGHTY MITE” THE ASTRO RELAY 


Rugged Half-Ounce Relay 
Shock and Vibration Resistant 
Meets Mil R 5757D 


This series of four-pole, double-throw relays is intended for 
missile and computer field as well as other rugged applica- 
tions. The “Astrorelay” will function under a 100G shock and 
vibration to 40G at 2000 cycles. At the same time it can be 
subjected to temperatures varying from —65°C to 125°C. 


The relay is made in three standard voltage ranges: 6, 12, 
and 24v, Pull-in power is approximately 250mw. Closing time 
is about 8 millisec, including a 2 millisec maximum contact 
bounce. Dropout speed is less than 4 millisec. The standard 
four-pole, double-throw arrangement operates at any load 
from dry circuit up to two amps at 28v d-c resistive. Coniact 
resistance is less than 30 milliohms. 


The relay will withstand a high potential breakdown test of 
750v a-c between any mutually insulated terminals or termi- 
nals to case. Insulation resistance is in excess of 1000 
megohms. Dimensions are 0.875” x 0.800” x 0.400”, and it 
weighs only % oz. Special versions are available that will with- 
stand vibrations of 50G from 10 to 5000 cycles. 
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KURNIAN cELeEctTRIC COMPANY 


Subsidiary of Crescent Petroleum Corp. 
191 Newel St. e 


Brooklyn 22, N.Y. * 


Quality Relays Since 1928 
EVergreen 3-8000 
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PLASTIC FILM CAPACITORS [4rco Electronics, Inc.] 
[siectrone engveeess master BESO 
For Calibration And Precision Measurements 


Applicable as calibration standards, base, these capacitors are 2%@" h x 1%," y 
breadboard components and circuit stimu- x 4,” d. Two %” spaced banana plugs 
lation devices, thes? plastic film capacitors placed off-center, allow use with other 
type SS have a digital sequence of capaci- standards. 
tance to 0.6, 0.7, 0.8, 0.9 and 1 uf, all with The units may be used as precision com. 
tolerance of +0.1%. ponents in stable frequency or timing net. 

Having a minimum insulation resistance works. 
of 10,000 megohms, they have a tempera- 
ture coefficient of 105 +10 ppm/°C, a long PRICE: $40.00 to $52.00. AVAILABILITY: From stock. 
term stability of +.05%, and a maximum tg Renny Nook wv: ey a Dr. Dost 
dissipation factor of 0.0005. p. 1651 (1961-62 Ed.) OTHER PRODUCTS: See eem 

Enclosed in an anodized aluminum can PP- 592, 598, 1514, 1515 
with non-hygroscopic thermosetting resin Check 129 Reader Service Card 10/6j 
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CERAMIC VACUUM CAPACITORS [Jennings Radio Mfg. Corp.) 
Fixed And Variable Models 


cae 
pease 


Tag 


Ceramic vacuum capacitors available in- capacities and higher max to min ratios 
clude variable types up to 1,000 uuf capac- than capacitors using other types of 
itance with peak test voltages up to 30 kv dielectric material. 
and fixed types in capacitances up to 1,225 These ceramic units are said to cary 
uuf with peak voltage up to 45 kv. more current at higher voltages than glass 

Vacuum dielectric enables these capaci- capacitors. 
tors to be fabricated smaller than other 
high voltage capacitors. They are non- PRICE: $50.00 - $300.00. AVAILABILITY: up 


da tats: 


a ayia 


* A en s MFR: Jennings Radio Mfg. Corp., 970 McLa 
puncturing and self healing after moderate Ave., Dept EP, San Jose 8, Calif. SALES 
overloads. Dielectric or corona loss is low R. Neibaur, CY 2-4025; for nearest rep see eem 
with no plate surface contamination due to P- 1760 (1961-62 Ed.) OTHER PRODUCTS: See eem 

. . pp. 610, 611, 1470 
dust and moisture. Vacuum variable 


capacitors, it is said, have lower minimum Check 13Q Reader Service Card 10/6 


MONOLYTHIC CERAMIC CAPACITORS [Sprague Electric Co.| 


Negative Temperature Coefficient, Low Self-Inductance And Capacitance Change 


| The inherent self-inductance of N030 change between —55°C and 125°C. 
capacitors is held to a minimum, making Capacitors with values from 51 spf & 
them suited for applications from audio 680 uuf measure 0.39”1 x 0.202”w x 0.109% 
frequencies through the 1,000 me range. Units with values up to 5,100 uuf measur 
Capacitors are said to offer greater tem- 0.535”1 x 0.34”w x 0.234”t. Working vole 
perature stability and greater capacitance ages range from 200 vde at 85°C to 
per unit volume than her>tofore available yvde at 125°C. 
in compact ceramic capacitors. 
/ f Close tolerance on temperature coeffi- price & AVAILABILITY: Contact Sales Offices be 
/ i cient permits their classification as NPO low. MFR: Sprague Electric Co., Dept EP, Nom 
| | Adams, Mass. SA'.ES OFFICES: See eem p. 1 
j j 
1 / a 


units. Temperature co-fficient of capaci- (1961-62 Ed.) OTHER PRODUCTS: See eem p. a 
tance falls between zero and 60 ppm/°C, 


providing less than +0.6% capacitance Check 131 Reader Service Card 10th 


TANTALUM FOIL CAPACITORS [7 ansitor Electronics, Inc.| 
A 1 Farad Capacitance At 4 Volts In A Container 4” x 6” x 6.5” 


Rated at a temperature range of —55°C ture and immersion cycling. Units 
to 125°C, the CM type rectangular tan- polar or non-polar in construction. 2 
talum foil capacitors consist of tantalum Typical values for 125°C polar bs Pig 
foil anodes with tantalum oxide dielectric range from 3 to 250 volts and from 88 ae 
and a neutral electrolyte, with all inner 250,000 uf capacitance. For non-po 
sections hermetically sealed. The units types, at 125°C, the values are from 19 to. 
have a single outer case with optional ter- 200,000 uf over the same voltage 
minal and mounting arrangements. 

The capacitors meet the requirements PRICE: Contact Sales Offices below. AVAIS 
of specification MIL-C-3965B — including Ld fa. "Dept Pe Bennington, Vt. $ 
the environmental conditions of: vibration FICES: See eem p. 1852 (1961-62 Ed) 
(all three grades), moisture resistance, PROOUCTS: See eem p. 619 


barometric pressure, salt spray, tempera- Check 132 Reader Service Card 
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nearly everybody 
in electronic 
laboratories reads 
Video Instrument catalogs... 
get yours! 


When your mind gets back to amplifiers, remember that Video Instruments now provides four types of 
laboratory and field tested solid state amplifiers—chopper stabilized, sub-miniature airborne, galva- 
nometer driver, and “pure” direct coupled. Complete specifications are available in Vi’s latest catalog 


—and, as a reward for promptness, we will also send you a technical discussion of common mode rejec- 
tion. Write Video Instruments—then get back to work. 


VIDEO INSTRUMENTS COMPANY, INC. 3002 Pennsylvania Avenue, Santa Monica, California Vi 
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FORMULATED EPOXY ADHESIVE 


[ Allaco Products] 


Cures In 60 Seconds At Room Temperature 





PRINTED WIRING BOARDS 


Minit-Cure is a formulated epoxy ad- 
hesive curing at room temperature in 
about one minute; this can be accelerated 
to 45 seconds by using infra-red lamps. 

Tensile shear strength of aluminum to 
aluminum bond is approximately 2,600 psi 
at the end of 24 hours and approximately 
4,000 psi at the end of five days. 

Material is suitable for production ap- 
plications for use with plastics, metal or 
rubber, replacing many soldering, brazing 
or welding operations. Adhesive can be 


[Conductorlab, Inc.] 


Withstand Continuous High Temperatures 


Utilizing glass-silicone laminates and 
copper conductive patterns, Cu-Sil high 
temperature printed wiring boards have 
undergone functional testing under oper- 
ating temperatures of 150°C to 250°C 
continually. 

The boards are shatterproof and charac- 
teristics of the G-7 (glass-silicone, GSG) 
laminates meet spec MIL-P-997. 

Electrical specifications include: max op- 
erating temperature, 500°F; dielectric con- 
stant, 3.9 at 1 mc; dissipation factor, 0.005 
at 1 mc; insulation resistance, 2,500 meg- 


PRINTED CIRCUIT CARD FILE [Western Devices, Inc.| 


Lae sacl 


TRANSISTORIZED D-C DRIVER 





Variable Spacing — Accommodates 22 Or 30 Cards 


This retractable, rack-mounting combi- 
nation of top-loading printed circuit card 
file and chassis, consists of a combination 
of one, two, or three files with chassis plate 
for power supply or up to four files with- 
out chassis plate. It fits the standard 19” 
EIA rack cabinet. 

Heavy spot-welded 16 gauge cold rolled 
steel construction provides rigid storage 
in each file for 22 or 30 cards (at 0.325” 
or 0.25” spacing). They are shipped fully 
assembled, with brackets and hardware for 
mounting to chassis. Units are available 


[ Engineered Electronics Co.] 


Extends Logic Driving Capabilities Of Flip-Flops 





Transjstorized driver Model T-163 con- 
tains five germanium transistors: an npn 
emitter follower driving four pnp emitter 
followers. Total logic loading for each unit 
is 12 d-c Or gates or 16 d-c And gates, or 
32 d-c transistor logic And or Or gates. 
Thus, the unit can extend flip-flop fan-out 
capabilities to 64 And or Or loads per 
output. 

Input characteristics are: 


level shift between 






signal fre- 
quency range, 0-250 kc; amplitude, 8-volt 
—11 vde and —3 vde 
nominal; rise time, 0.05 usec; fall time, 0.05 





eecreni engineers mas 


applied directly from automatic metering 
and dispensing units. 

Composed of separate resin and hard 
ener, material is available in 8 oz, pint 
quart, gallon, five gallon, and drm 
quantities. 


PRICE: $6.00 (8 0z) AVAILABILITY: Contact Sales 
Mer below. MFR: Allaco Products, 238 Main St, 
Dept EP, Cambridge 42, Mass. SALES MGR: A Pp. 
Alexander, TR 6-8677 


Check 133 Reader Service Card 10j6} 
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ohms. Mechanical specifications inelude: 
flexural strength flat 46 to 14, 35,000 psi; 
tensile strength, 14,000 psi; moisture gb 
sorption, 0.28% per 24 hours. 

Conductive pattern is pure copper; also 
available with plated holes and finishes of 
gold or high temperature lead-tin. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
From stock. MFR: Conductorlab, Inc., P. 0, 
1046, Dept EP, Groton, Mass. SALES MGR: W. 
Abbott, Gi 815140; for nearest rep see eem p. 16 
(1961-62 Ed.) 


Check 134 Reader Service Card I0j6i 


with a complete complement of printed 
circuit cards (to customer or MIL spegs), 
card guides, connector strips and contacts. 

Choice of steel or aluminum chassis— 
9” to 24” deep in 1” increments. Panel 
height is 5.25” to 19.25” in 1.75” increments. 


PRICE: $31.00 - $35.00 (1-9). AVAILABILITY: 10-1! 
days. MFR: Western Devices, Inc., 600 West Flor 
ence Ave., Dept EP, Inglewood 1, Calif. SALES 
MGR: W. Donelson, OR 8-7827; for nearest rep se 
eem pp. 588, 589 


Check 135 Reader Service Card 10/61 


to 2 usec; input impedance, 20k ohms min 
to —12 vde. 

Output amplitudes are essentially equal 
to the input amplitude. Max loss at—3-¥0 
level is 0.25 volt negative direction. Mat 
loss at —11 volts is 0.6 volt positive 
direction. 


PRICE: $32.50 ea (1-9). AVAILABILITY: From stock. 
MFR: Engineered Electronics Co., 1441 E. Chesiee 
Ave., Dept EP, Santa Ana, Calif. SALES or icTS: 
See eem p. 1715 (1961-62 Ed.). OTHER PROD 
See eem pp. 624, 625 


Check 196 Reader Service Card 10/6! 
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TRIPLE PURPOSE 


TYPE CCPB-A 


CIRCUIT 
PROTECTORS 


Newest addition to Rowan’s diverse and completely field-tested line of 
Circuit Protectors is the ICP. This up-to-the-minute development serves 
3 purposes for the easiest and best circuit protection. The ICP is a com- 
bination switch, pilot light and overload protector. 

Type CCPB-A features selection of trip-time-versus-current curves allow- 
ing you to pick the one exactly tailored to your particular application. 
Type ICP is available with predetermined time delays in ratings from 2 
to 12 amps. Its double action switch may be illuminated in “off” or “on”. 
It can be provided with auxiliary contacts. The combination of 3 functions 
into one compact (1” x 2”) unit assures savings in space installation and 
wiring costs — all with the bonus of a resettable thermal element as 
opposed to a one-time fuse. 

SALES REPRESENTATIVES IN PRINCIPAL CITIES — OR WRITE 
TO ROWAN FOR NEW TECHNICAL LITERATURE. PLEASE 
SPECIFY YOUR REQUIREMENTS. 


CIRCUIT PROTECTOR DIVISION 


THE ROWAN CONTROLLER COMPANY 


30 BRIDGE AVENUE RED BANK, N. J. 
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MINIATURE TANK CIRCUITS [/FD Electronics Corp.] 


Nominal Q Greater Than 230 
r 





TUNABLE S-BAND RECEIVER 


Tunable From 2.7 Ge To 3.0 Ge 


VLF RECEIVER/COMPARATOR 


These basic tank circuits consist of a 
VC20G precision miniature piston capaci- 
tor, across which an air coil is soldered. 
The number of turns of the coil determines 
the range of the unit. 

Five standard tank circuits are available: 
1) LC-371, with a self resonant frequency 
variable from 475 to 1,000 mc; 2) LC-372, 
290 to 850 mc; 3) LC-373, 230 to 650 mc; 
4) LC-374, 190 to 525 me; and 5) LC-375, 
165 to 425 me. 

At frequencies between 80 and 220 mc, 
nominal coil Q is in excess of 230. 


| Applied Technology, Inc.] 


Receiver STR-1 has a tangential sensi- 
tivity of —93 dbm. A flat, 10-me wide 
r-f pass band, established by a three-cavity 
preselector, makes tuning relatively un- 
critical, while the off-frequency signal 
rejection allows the receiver to be diplexed 
with transmitting equipment operating 10 
or more megacycles away. 

This receiver has an i-f of 30 me and 
an i-f bandwidth of 2 mc. Image rejection 
is better than 60 db. The video section 
has a bandwidth of 1 mc and features four 
individual outputs for use with 93-ohm 


[RMS Engineering, Inc.] 


Complete System For Frequency Standard Calibration 


VIDEO/PULSE DISTRIBUTION AMPLIFIER 
Four Independent Output Signals From A Single Input 


Transistorized receiver model LF-18- 
20/A standardizes the frequency of a 100 
ke local secondary frequency standard by 
Comparison with the Standard National 
Signals, 18 ke of NBA and 20 kc of 
WWYVL. A strip recorder provides a per- 
manent record o* the dri‘t or error in the 
local standard. The frequency of the local 
standard may be adjusted to within a few 
parts in 10!” of absolute frequency. Sen- 
sitivity is 2uv or better. Predetection 
bandwidth is 30 eps at 6 db; postdetection 
bandwidth is less than 0.01 cps at 3 db. 


Completely transistorized, video/pulse 
distribution amplifier model TDA2 is com- 
pletely interchangeable with tube-type 
amplifiers without alteration of existing 
cables. Mounting in a standard 19-inch 
rack, it requires 1%” of panel space. Over- 
all dimensions are: 1%” x 19” x 7”. Weight 
is less than four pounds. 

Units each contain their own regulated 
power supply and draw 4 watts at 115 
vac. Input impedance (bridging or termi- 
nated is 75 ohms and the four independent 
outputs are also terminated at 75 ohms. 


eem File Syste 


Modified versions can be used in) 
junction with air-core coils, toroids, op 
rite cores in shielded or unshielded: 
sions. p 


PRICE: $2.00 approx (production qtys). 

ABILITY: 10 days. MFR: JFD Electronics 
6101 Sixteenth Ave., Dept EP, Brooklyn 4 
SALES MGR: G. Kase, DE 1-1000; for ne 

see eem p. 1759 (1961-62 Ed.). OTHER PRE 
See eem pp. 608, 609 
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cable. Receiver is intended for use 
50-ohm source. 
Intended for rack mounting, the 
occupies 5.25” of panel height and 1 
chassis depth. Power required is 1 
121 volts, 60 cps, single phase, at 2 


PRICE: $5,500.00. AVAILABILITY: 90 days. 

Applied Technology, Inc., 930 Industrial Ave, 

EP, Palo Alto, Calif. SALES MGR: J. Pettes 

= psi for nearest rep see eem p. 1651 
d.) 
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A nickel-cadmium batiery power B 
automatically operates the receiver 
cept the recorder) in the event of extem 
power failure. External outputs of 100, 
18, and 10 ke are provided as well ast 
volt battery power from the internal 
ply and the error signal for servo co 


PRICE: $2,385.00 (rack model, incl batteries and 
ant.). AVAI-ABILITY: 4-8 wks. MFR: RMS 
neering, Inc., P. O. Box 6354, Station H, Dept EF, 
At'anta 8, Ga. SA.ES MGR: J. Hemnree, Jr., Tee 
phone No. 876-4648 


Check 139 Reader Service Card 10/61 E 
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[International Nuclear Corp.] 


Cross-talk between outputs is down betit 
than 40 db. Output level is 1.7 v pp @ 
compression); gain is 4, or more. 
All transistors are socket moun 
available at front panel. A chart of B® 
individual measurements for voltages, ® 3 
quency response, noise level, gain, 
pulse outputs accompanies each ampilifi és 
PRICE: $325.00. AVAILABILITY: From stock, 
International Nuclear Corp., 501 cveen, 


Dept EP, Nashville 11, Tenn. SALES 
Weiland, VE 2-2157 


Check 14Q Reader Service Card 10/61 
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CAPLUES DIVISION, PROTECTIVE CLOSURES CO., INC. 
ied see how 2203-11 Elmwood Ave., Buffalo 23, N. Y. 
tt . — Caplugs MAIL a free assortment of Caplugs, literature and prices to us, 
- without obligation. 
protect 
products... (iam 
send for this vite 
laiiag Firm 


sample Address__ 













a 






a 


kit city Zone__State 


won't chip, break, 
shred, or collapse 


low cost 
product insurance 


easy to apply... 


and remove molded of tough, 


flexible Polyethylene 


Caplugs 


Quick, slick protection for 

tubing, threaded fittings and machined parts 
in process, storage and transit .. . 

more than 600 sizes now in stock. 






PROBLEMS AND SOLUTIONS 
FROM OUR READERS 








NEW PROBLEMS 


Oscillation Frequency Control (No. 





206) In our electron paramagnetic 
resonance research, we employ 
large electromagnets, which are 
swept through large variations in 
magnetic field while taking data. 
Due to hysteresis, the magnetic 
flux level does not increase linearly 
with the current sweep pulse. 


We wish to use a nuclear mag- 
netic resonance system to track the 
magnetic flux strength and produce 
an error signal to correct the non- 
linearity. In this regard, we require 
an oscillator covering the range 100 
ke to 30 me whose frequency can be 
varied electronically to track the 
sample resonance over the full 
range of magnetic field variation. 


The sample under test would be 
placed in the oscillator tank cir- 
cuit’s inductor. At resonance, the 
oscillator output level would change 
due to power absorption by “the 
sample. Modulation coils would in- 
troduce 60-cycle modulation in the 
tank circuit magnetic field. The 60- 
cycle signal in the oscillator output 
would be phase detected, amplified 
and used as the linearity-correcting 
signal. 


We would appreciate any sugges- 
tions on methods of achieving these 
ends. 


Jack _Panel Substitute: ( (No. | 207) 


We seek a multiple circuit (2-wire 
and 4-wire) switch panel which can 
be used as a substitute for a 
crowded telephone patch panel. 
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TECHNICAL BOOK AWARDS FOR OUTSTANDING PROBLEMS & SOLUTIONS 


Two books, from the John F. Rider Catalog, are awarded monthly to ELECTRONIC PRODUCTS Magazine readers — one for the 
most interesting problem in design, engineering and procurement, the other for the best solution of the month. 


R. Vandeer Veen, Fairchild Semiconductor Corp., Mountain View, Calif., for Solution to Problem 191, Sept. issue 
for Problem 203, Sept. issue. 
*S. J. Pirkle, Astro-Electronics Div., RCA, Hightstown, N. J., for Solution to Problem 187, Oct. issue. 


J. Tannenbaum, Chicago, II1., 














SOLUTIONS TO PREVIOUS PROBLEMS 


method of measuring ms rate of high purity water fon through a one-inch i 
The flow rate will be less than 100 gpm at several hundred psia. It is necessen 
that a failsafe signal be provided for a minimum flow rate which can be used 
to de-energize a relay and a maximum flow rate signal to provide annunciation 
The signal trip rate is a maximum of once per day and a means for changin 
both minimum and maximum flow rate points is required. 





Pressured drop must not exceed 200 in. of mercury. Water temperatures van 
from O°C to 15°C, and the surrounding media is air (subject to periodic wae 
baths) varying from 50°F to 80°F. Accuracy, reliability, and reproductivity an 
important. 


It is desirable that any one minimum flow rate signal from thousands of th 
above devices be able to de-energize a single relay in less than 0.20 second and 
that a visual readout system be provided to locate which minimum or maximum 
flow rate signal occurred first. In addition, a readout system showing all maximum 
and minimum flow rate signals which have occurred would be helpful. 


x Solution C: The device is patterned after the electric pump suggested 
by E. A. Northrup (1907). It meets the stated requirements and has 
no moving parts or external sources of supply. The figure shows details 
of construction. 


Transition Permanent Magnet 










Insulating 


Water Intake Grid 














Direct | ut... oJ Transition 
Reading y _ Cross 
Flow Overflow Transition 
Meter * Signal 












Underflow Signal Water Exhaust 


Water flow is directed into and out of a rectangular cross se 
tioned pipe through hydrostatic transition pieces. With the flow 
perpendicular to flux lines from a permanent magnet, generator action 
produces a voltage. Faces of the pipe are insulated and this voltage 
available for deflecting an indicating D’Arsonval meter movement. The 
meter, properly calibrated, thus provides a monitor of the flow rate 
Relay closures are obtained by electrical contacts on the meter pointel. 


Efficiency is somewhat reduced by shunting current paths through 
the intake and exhaust water, however, this effect is minimized by 


(Continued on Page 36) 
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- COAXIAL FILTER 





10KW 


THE GB ELECTRONICS LOW PASS FILTER SERIES DESIGNED FOR USE 
WITH HIGH POWER TRANSMITTERS SUPPRESSES 2nd AND 3rd HARMONICS 





These coaxial filters employ a succession of high and low impedance 
transmission lines designed as a constant k type filter with M derived end 
sections. The stop band characteristics, low pass band insertion loss, low 
input and output VSWR, and high power handling capability of this design 
make these filters ideal for the suppression of 2nd and 3rd harmonics in 
high power transmitters. 


GB Electronics Low Pass Filters are custom-designed for specific 
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: GB ELECTRONICS DIVISION 


Garden City, Long Island, N. Y. 


CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS. 
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MOTORLESS PAPER TAPE PUNCH 
Perforates At Rates Up To 20 Characters Per Sec 


DECIMAL INDICATOR 
Available With Parallel Or Serial Inputs 


DIGITAL CARD ASSEMBLIES [Computer Techniques, Inc.] 
BCD To Decimal Decoder, Accumulator, And Decade Counter Cards 


Using a conventional d-c cross-coupled 
flip-flop as the basic storage device, the 
BCD to decimal decoder card is capable of 
repetition rates of 100 ke. 

Each card is used for a single code, re- 
sulting in customer savings by requiring 
only those cards needed for a particular 
application. 

The accumulator card contains five full 
adder sections coupled together to form a 
cumulative carry, parallel five bit unit. It 
uses internal gating facilities and carry 
command pulses. 


[Invac Corp.] 


All motors, clutches and interposers are 
eliminated in this direct-drive paper tape 
punch, Model P-100. The punches are actu- 
ated directly by solenoids and a restoring 
bail assures positive return. 

In standby operation no parts of the in- 
strument are in motion and no current is 
drawn. 

This machine, which will perforate any 
5, 6, 7, or 8 hole tape at rates up to 20 
characters per sec, is available in three 
styles: in a cabinet for bench or desk use; 


[Howard Instrument Co.] 


Accepting 0.1 mw binary-coded-decimal 
~inputs and producing a_ projection-type 

decimal display, these 500 Series decimal 
indicators are available from 3 digits to 
6 digits, with parallel or serial inputs. 

The units present data by projection 
techniques on ground glass screens, so 
that the numerals (or other symbols) ap- 
pear in one plane. 

An input signal of 1 v (negative from 0) 
into 10k ohm is required for this unit. 
Power requirement is 0.1 mw. Other sig- 
nal and impedance levels can be provided. 


For Use In Scintillation, Proportional And Neutron Counters 


Completely transistorized, pulse ampli- 
fier discriminator and pulse shaper, Model 
15-ZHS-001 has a positive input pulse of 
1 v to 20 v amplitude with rise time from 
50 to 200 nsec and a pulse width of 0.2 to 
1 usec. Input and output impedances are 
3,000 ohm and 500 ohm, respectively. 


The external discriminator potentiome- 
ter is any value to 10 k ohm and dis- 
criminator setting is 1 v to 20 v. Output 
pulse widths are available from 1 to 500 
usec. Pulse amplitude is 80% of the sup- 
ply voltage which is 18 to 30 vdc, 22 v 


eem File System § 


The decade counter card contains two 
full decimal digits of serial counters, Fagij. 
ties for reducing the full count of ten fy 
either of the two decades are self-contained 
Reset and preset facilities allow synchro. 
nization to input information. 


PRICE: $100.00-$159.00 (production qtys), AVAIL. 
BILITY: 3-4 wks. MFR: Computer Techniques, Inc 
3300 Northern Bivd., Dept EP, Long Island City 
1, N. Y. SALES MGR: A. B. Chertoff, ST 6-127 
for nearest rep see eem p. 1685 (1961-62 Ed.) 
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without a back cover for oem mounting: 
with a 19” front panel for mounting ina 
standard relay rack. 

Applications include: business dats 
processing, communications, process con- 
trol, machine tool control, automatic test- 
ing and checkout, and telemetry data 
reduction. 


PRICE: $495.00. AVAILABILITY: 90 days. MFR 
Invac Corp., 14 Huron Dr., Dept EP, Natick, Mass 
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Maximum rate at which data may kk 
varied and displayed is limited by th 
persistance of the human eye. The mati 
mum useful rate is said to be about 2 
changes/sec and the maximum recon 
mended rate is 100 changes/sec. 

The unit’s temperature range is 2- 
30°C. 

PRICE: $150.00 to $200.00 per digit. AVAILABILITY: 
90 days. MFR: Howard Instrument Co., oon © 


Red Bank, N. J. SALES MGR: Irving 
SH 1-0409 
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PULSE AMPLITUDE DISCRIMINATOR AND PULSE SHAPER [franklin Systems, Inc.] 


nom. Output rise time is 200 nsec (mit) 
and fall time is 300 nsec for a 1 usec out 
put pulse. Supply current is 6 ma. 
This plug-in unit fits in the palm of 8 
hand. It has a range of ambient temper 
tures from —10°F to 130°F and ambient 
altitude range from sea level to 60, 
feet. 
PRICE: $160.00 ea in units of 5. AVAILABILITY 
days. MFR: Franklin Systems, Inc., 2734 4 


boro Rd., Dept EP, West Palm Beach, Fla. 
MGR: D. E. Ryan, TE 3-4602 
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LOOKING FOR A 


ONE WAY SWITCH ¢ 


OAK UNI-DIRECTIONAL SWITCH MECHA- Uni-directional mechanisms are available on the 
NISM—There are relatively few times when you following Oak rotary switch types: Type BH, 36° 
need a switch in your circuit that won’t turn back. Throw; Type H, 30° Throw; Type L, 20° Throw; 
When you do run into this occasional design prob- Type MF, 15° Throw; and Type F, 30° Throw. 
lem, you usually need your switch “right now.” Oak If you’d like more information on these, or other 
designers have come up with a simple, sturdy uni- special Oak switches, contact your local Oak sales 
directional detent mechanism that will withstand representative or write our Applications Engineer- 
more than 25 inch-lbs. of reverse torque. A formed ing department. The applications in which you'll 
spring brass plate provides positive ratcheting action find these one-way switches useful are as unlimited 
when travelling in a perforated bronze detent plate. as your imagination. 


Creative Enginee * Quolity Components 


OAK MANUFACTURING CO. 


CRYSTAL LAKE, ILLINOIS «+ Telephone: Crystal Lake, 459-5000 


Plants in Crystal Lake, Illinois * Elkhorn, Wisconsin 
SUBSIDIARIES: OAK ELECTRONICS CORPORATION, Culver City, Calif. © M°COY ELECTRONICS CO., Mt. Holly Springs, Pa. 


f HBUTTON SWITCHES . TELEV N ANI M TUNER . VIBRATORS 
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ONE MEGACYCLE DECADE SCALER 
Can Be Cascaded Without Special Wiring Or Power Supplies 


s 


ANEMOMETER HIGH SPEED TAPE READER [Soroban Engineering, Inc.] 
Forward Or Reverse Reading Rate 300 Cps 


For tape controlled processes, high-speed 


digital communications and computer in- 


put, hot-wire anemometer high speed tape 
reader, Model FRA-1, operates at varying 
speeds from static to more than 500”/sec. 

Transistorized reading amplifiers pro- 


duce 0 to 0.2 v for no-hole, —20 v into 2.2 


k (NOR output) for hole. 

This unit is available for reading stand- 
ard 5, 6, 7, or 8 hole tapes, transparent or 
opaque, of all grades of paper or plastic. 

A solenoid control, available on request, 


MINIATURE DECADE COUNTER ([oebotomics Enterprises, Inc.] 
Frequency Response 200 Kc, 5 sec Pulse Resolution, 12 Volt Operation 


Miniature 12 volt decade counter F1601 
utilizes a bright in-plane display driven 
by suitable transistor switching and 
matrix circuits. The unit features low 
power dissipation and high 200 ke count- 
ing rate. 

Completely transistorized, the counter 
measures 2%"h x 15%” w x 44"d. Units 
may be grouped together at the factory 
to form assemblies of from 2 to 8 decades. 
The front viewing screen is a single un- 
broken window in red, gray, amber, clear, 
blue or green. Display height is 1”. 


LOW SPEED TAPE PERFORATOR ([Soroban Engineering, Inc.] 
Operates At Punching Speeds Up To 120 Codes Per Second 


In the LP-2, a pair of reciprocating mo- 
tions for cycling the feed and punching 
operations are derived from a constant 
rotational power source. Each reciprocat- 
ing drive is selectively coupled to its load 
at a pre-established drive shaft position. 
Thus, reciprocating motions are stationary 
while their respective feed and punching 
loads are coupled and decoupled. 

The tape passes horizontally over the 
punch head directly into the punch and 
die assembly. A straight line input per- 
mits introduction into the product line of 


This 1-me decade scaler is a count-to- 
ten device utilizing the 8-4-2-1 binary code 
to count random serial pulses at any rate 
up to 1 me. 

Any number of these units can be cas- 
caded, by means of front panel connectors, 
to accommodate counts of any desired 
length. At the termination of any count- 
ing, the total count in all interconnected 
sealers is visually displayed on the front 
panels in the form of neon-lighted deci- 
mal digits. 

In addition to the visual display, the 


[Harvey-Wells Electronics, Inc.] 






eem File System § 


permits disengagement of the feed deten 
allowing tape to be easily pulled through 
the reader in either direction at high 
speed. 

Unit weighs 50 lb including amplifies 
and the drive motor. 


PRICE: $2,600.00 (With vacuum system and drive 
motor). AVAILABILITY: 90 days. MFR: Soroba 
Engineering, Inc., Box 1717, Dep EP, Melbourne 
Fla. SALES MGR: Keith Milligan, PA 3-7221. fy 
nearest rep see eem p. 1842 (1961-62 Ed.) 
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Optional output is 10 line coincidence o 
1-2-4-8 binary, each with independent 
staircase output. 

Electrical reset returns count to zen 
automatically. Input pulse amplitude re. 
quirements are 1.5 to 3.5 volts negative, 
with minimum duration of 2 usec. 


PRICE: $98.00-$123.00 (depending on qty). AVAIL- 
ABILITY: 3-4 wks. MFR: Robotomics Enterprises, 
Inc., 4624 E. Garfield, Dept EP, Phoenix 8, Ariz 
SALES MGR: F. Thompson, AM 6-8682 


Check 146 Reader Service Card 10/61 


an additional punch containing a high- 
speed print station adjacent to the punch 
and die assembly. The print station prints 
up to 64 different symbols at a rate of 
100 characters per second. 

Splash bath lubrication is used for the 

punching mechanism and pressure lubri- 
cation for the feed mechanism. 
PRICE: $3,800.00. AVAILABILITY: Contact Sales 
Mgr below. MFR: Soroban Engineering, Inc., Box 
1717, Dept EP, Melbourne, Fla. SALES MGR: Leo 
Rosen, PA 3-7221; for nearest rep see eem p. 164 
(1961-62 Ed.) 


Check 14] Reader Service Card 10/61 


8-4-2-1 binary-coded decimal final count 
in every scaler is presented on four 
lel output lines on the front panels. 

An analog voltage equivalent of 
final count is available at the front pam 
as a single output for driving an 0 
device such as a printer. 


PRICE: $141.40. AVAILABILITY: From stock. MFR: 


Harvey-Wells Electronics, Inc., 14 Huron Dries, 
Dept EP, Natick, Mass. 
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BAND PASS FILTERS 


Precision Built — Maximum Ruggedness And Accuracy 


tent 
ough 
high 



























fiers 


_|MINAATURE TYPES 
m™ | Series TBP Precision machined silver-nickel 


and teflon resonator sections 














0/61 & Covering frequencies from 200 mc 
to 1000 me, Telonic TBP filters 


Rexolite coil support 


may be selected with pass band spacers for high Tubular shape, small size, 
widths from 2.5% to 25% of center temperature resistance. withstands high G’s, 


: shock, and vibration. 
frequency. Insertion loss is ex- , 


tremely low for a miniature type. 
Sectional style of construction al- 
or | lows fast design and delivery of 
dent § units to meet your exact .require- 


2, 3, 4, or 5 sections 
depending on desired characteristics, 





zer0 ments. BNC, TNC, N and miniature connectors, 
re- a or direct cable coupling. 
tive, 
mane: : se SRT NAT eon ee 
VAIL- : P . 
rises, Milled aluminum case with 
Ariz fused tin finish provides rigidity Ss 
plus excellent shielding ® Mi P<) 
0/61 and corrosion resistance. ; 












CAVITY 
TYPES 
Series TCF 


Telonic Cavity Band Pass filters are 
available with center frequencies 
ranging from 300 mc to 2500 mc. 
Bandwidth is determined by cavity 
coupling and may be specified from 


Silver-plating 
minimizes insertion loss. 


Adjustable tuning .25% to 25% of center frequency. 
and precise TCF filters consist of 1 to 12 ca- 


circuit matching. pacity-loaded sections enclosed in 


a slotted aluminum case to provide 
maximum protection in areas of 
Compatible metals provide 


/61 . , e temperature stability environmental stress. 
™~ . better than .1%. 
oF All connector 


types available. 
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PAPER AND MYLAR TAPE PUNCH 


Punches 5, 6, 7, Or 8-Channel Tape At 20 Characters Per Second 


— 


Tape punch P76 punches 1144", %” or 1” 
paper or mylar-coated aluminum tape. A 
1,000-foot supply reel and a 400-foot take- 
up reel are enclosed within the cover. The 
chad box is visible and jam-proof. Failure 
to empty it will not cause a chad pile-up 
to damage the punch. 

Since operation is asynchronous, syn- 
chronization signals are not required. The 
drive motor is rated 1/50 hp, 1725 rpm, 
115 vac, 60 cps, 0.8 ampere. 

Controls and indicators include: power 
on lighted pushbutton; low tape supply in- 


DIGITAL SHAFT POSITION ENCODER [Data Tech| 
Provides 16 Bit Absolute Readout, Accuracy = 2 Bit 


SOLID STATE GENERATOR 


Measuring only 14%” in diameter by 2” 
long, Vernisyn Model VMI 15-216 encoder 
maintains accuracy within one bit for in- 
put rates of up to 6 rpm by updating or 
time-correction means. 

This single turn unit provides output in 
the form of fine and coarse pulse trains on 
separate lines, enabling complete angular 
position answer with respect to a refer- 
ence radius every 10 milliseconds. Sampled 
readouts are accumulated in an external 
counter which can be coded in binary form 


+ or as required. 


[Omnite Company | 


Stationary Crystal Eliminates Slip Rings — Miniature Unit Weighs 1 Gram 


Type 201 solid state generator consists 

of a stationary semiconductor Hall crystal 

“and a rotating magnet. Continuous rota- 

tion of the shaft produces a continuous 

sine wave. The voltage of the wave de- 

pends on bias current and magnetic field 
strength. 

Miniature bearings, made to fifty micro- 
inch tolerance, are used to support the 
shaft and provide rotational speed capa- 
bilities in excess of 10,000 rpm. 


Five terminals are provided for input 


FERROELECTRIC MEMORY CELLS | addell Dynamics, Inc.) 
Miniature Units Saturate At 15 Volts 


Page 22 


These ferroelectric memory cells for 
use with solid state devices are available 
in kits of 16 units. 

Offered for the purpose of acquainting 
design personnel with the characteristics 
of ferroelectric memory cells, these multi- 
use devices are individually potted for 
ease of handling. 

The cells should find application in pro- 
totype models or in laboratory experi- 
ments in memory matrices. Other possi- 
bilities for the ferroelectric units might 


[General Instrument Corp., Systematics Div.] 


dicator light; tight tape/broken tape indi. 
cator light; tape feed pushbutton. Wher 
required for system operation, additions! 
controls and indicators available are: pg. 
ity error indicator light; run/stop pus), 
button; and single cycle test pushbutty, 


PRICE: Contact Sales Mgr. below. AVAILABILITy 
30 days. MFR: General Instrument Corp., Syste 
matics Div., 3216 W. E! Segundo Bivd., Dept Ep 
Hawthorne, Calif. SALES MGR: J. Leighton, 0 
ay te for nearest rep see eem p. 1851 (jg) 

d. ‘ 
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In continuous readout arrangement 
sample rates up to 100 ke can be used, 

Specifications include: power requir. 
ments under 5 W; input torque appro. 
imately 1 gm — cm; inertia less than ¥ 
gm — cm”. 

Other models with resolution from ox 
part in 10,000 to 22° can be supplied. 
PRICE: $5,000.00-$10,000.00. AVAILABILITY: ; 
months. MFR: Data Tech, 238 Main St., Dept & 


Cambridge 42, Mass. SALES MGR: M. Schiffman 
UN 8-6460 


Check 150 Reader Service Card 10/61 


bias current, output voltage and de level 
adjustment. The input current may be 
low as 10 ma but the unit will handle over 
200 ma continuous and 1l-amp pulses. 


Output voltage is linear with input cur 
rent and independent of shaft speed. Input 
bias current frequency may vary fron 
de to 50 ke. 


PRICE: $295.00. AVAILABILITY: 2 weeks. MFR 
Omnite Co., P.O. Box 491, Dept EP, Westminster 
Calif. SALES MGR: S. Robertson, LA 1-5479 


Check 1§1 Reader Service Card 10/6 


be buffer-type single row memories and 
tuned circuit systems. 
Cells currently being produced have # 
typical saturation voltage of 15 volts. 
A sheet is provided with the kit su 
gesting applications of these two termi 
memory cells. 


PRICE: $25.00 per kit. AVAILABILITY: From = 
MFR: Waddell Dynamics, Inc., 4365 Twain = , 
Dept EP, San Diego 20, Calif. SALES MGR: 

Lense, AT 3-6055 
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TEMPERATURE UNIFORMITY AT 1000°F + 3° 
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Tri-Metal also specializes 

| in the fabrication of brazed 

aluminum and stainless 
steel honeycomb. 


j 
| 
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WITH OUR NEW QUARTZ HEATING ELEMENTS 


Tri Metal Works, vacuum specialists since 1946, has taken 
another giant step ahead in high vacuum ovens with new 
low-mass quartz heating elements that insure temperature 
uniformity at 1000°F +3°. (Temperatures up to 2500°F 
available.) Other advantages include no temperature over- 
ride, better uniformity, closer temperature control, cleaner 
system, linear heat-up and faster cool-down. For the finest 
in standard high vacuum oven equipment, dry boxes, pump- 


ingsystems orcustom fabrication contact Tri Metal Works, Inc. 
For a free detailed brochure write to: TRI METAL WORKS 
INC. Industrial Division 1600 Bannard Street, East Riverton, 
New Jersey, or Phone 829-2000. 

A PARTIAL LIST OF CLIENTS: RCA/Western Electric Co./Tullahoma Air Force 
Base/General Electric Co./Clevite Corp./Union Carbide-Nuclear Div.—Oak 
Ridge/Burroughs Corp./Princeton University/University of Virginia/F.J. Stokes 


Corp./H.W. Butterworth—Div. of Van Norman Industries/Drever Co./Taber 
instruments, Inc./Monsanto Chem. Co./Bendix Corp. 


TRI METAL WORKS INC. 


EAST RIVERTON, NEW JERSEY 


@) QUARTZ HEATING ELEMENTS BY WESTINGHOUSE 
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PRINTED CIRCUIT CONNECTOR [Viking Industries, Inc.] 
Two Sets Of Twin Receptacles — For 1/16” Boards 


PRINTED CIRCUIT JACK 
For 0.080” Diameter By 0.250” Long Probe 


. 
ay 


With a total of 140 terminations divided 
into two sets of 38 and 32 contacts, this 
printed circuit connector has staggered, 
pierced terminations that facilitate solder- 
ing operations. 

Breakdown voltage is 2,200 vac at sea 
level and its current rating is 3 amp. Con- 
tacts are beryllium copper alloy, gold over 
silver plate. Insulator material is diallyl 
phthalate per MIL-M-19833, type GDI-30. 
Overall length of the connector is 8.63” 
with 0.100” contact spacing. 


[Sealectro Corp.] 


The SKT-111PC printed circuit jack fea- 
tures a teflon body and spin-over mount- 
ing providing vertical mounting on the 
printed circuit board. 

Jacks are 0.381” over-all in height be- 
fore spin-over of the mounting stud. Over- 
all diameter of the teflon body is 0.218”. 
Mounting is rigid and electrically secure 
since the circuit board is compressed be- 
tween a metal shoulder and the spin-over. 
Temperature range is —65°C to 200°C. 

This unit is suitable for any printed cir- 
cuit or printed wiring applications which 


MULTI-STATION DETECTOR [Weldotron Corp.] 


Monitors And Checks Automatic Machine Operations 


] 


VOLTAGE-TO-FREQUENCY CONVERTER | Veshaminy Electronic Corp. 
Converts With Better Than 0-1% Linearity 


Sensomatic Model 1200 stops a machine 
upon detecting any malfunction such as 
misfeed, improper positioning, improper 
parts transfer, buckling, and end of 
material. 

These transistorized pulse logic monitor- 
ing units pinpoint the source of trouble 
by individual indicator lights on the front 
panel. 

This multi-station detector will monitor 
machine operations of up to 12 stations. 

The device requires little power and fea- 
tures encapsulated dust free circuits. 


Temperature drift of the Volcon linear 
voltage-to-frequency converter is held to 
0.2% /°C from 0°C to 50°C without the need 
for temperature stabilization. 

A typical model is the fully encapsulated, 
four transistor unit measuring 3.75” x 2.75” 
x 1.0”. No equalizers or nonlinear control 
elements are used. Operating at a nominal 
center frequency of 600 ke, it provides fre- 
quency deviations of +100 ke from the 
nominal. Only a slight impairment of 
linearity occurs when the unit is deviated 


i from 200 ke to 1.2 me with control voltages 


eem File System 


Mounting styles available include: ef 
ance hole, threaded insert and fig 
bobbin. The floating model compensateg) 
misalignments between the board and 
nector. A polarizing key between the 
tacts allows the connector to be keyeg! 
any desired location. 

PRICE: $32.00 (1-9). AVAILABILITY: 3 wks, 
Viking Industries, Inc., 21343 Roscoe Bivd, 
EP, Canoga Park, Calif. SALES MGR: T. 


Di 7-8500; for nearest rep see eem p. 1874 f 
62 Ed.) OTHER PRODUCTS: See eem pp. 72], 
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incorporate test points at various 
positions or in modular construction 
which additional external connecti 
must be made to associated circuits. Jag 
are available in ten standard colors. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
2 wks. MFR: Sealectro Corp., 139 Hoyt St., Dept 
EP, Mamaroneck, N. Y. SALES MGR: G. Mohr, OW 
8-5600; for nearest rep see eem p. 1835 (196142 
Ed.) OTHER PRODUCTS: See eem pp. 1816, 181) 
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Protection of punch presses and slide 
transfer presses are some applications; it 
can be used on any press in which 
dog, pin or air clutch is_ electrically- 
operated. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
From stock. MFR: Weldotron Corp., 907 Fram 
huysen Ave., Dept EP, Newark 14, N. J. 
MGR: F. Giroux, TA 4-4545; for nearest rep seeeem 
p. 1881 (1961-62 Ed.) 
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varying from —0.75 volt to —5.5 volts. 
F-m harmonic output is 1 mv at 100 me 
for a unit operating at a fundamental fre 
quency of 1 mc. Wideband f-m signal- 
noise ratio is in excess of 55 db for a fte 
quency deviation of +75 ke at 100 me. 


PRICE: $75.00. AVAILABILITY: 4-6 wks. MFR: Nest 
aminy Electronic Corp., Dept EP, Easton Road 
Neshaminy, Pa. SALES MGR: P. Klein, Dl 

for nearest rep see eem p. 1796 (1961-62 Ed) 
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FIXED 
MINIATURE 

NEW From METALIZED 
INDUCTORS 


JFD now offers a complete line of fixed-value miniature Metalized Inductors 
in inductances to cover a wide variety of circuit application requirements 


yy) 


Y TYPICAL PANEL MOUNT JFD METALIZED INDUCTORS 
‘ Model Inductance wh (+ 5%) Q Min. 
LF-1P010 0.10 145 
LF-1P025 0.25 135 
LF-1P040 0.40 105 
LF-1P070 0.70 120 
LF-1P100 1.00 135 
MODEL LF -1PO1O MODEL LF -2WOOS uF-1P288 2.00 190 
ACTUAL SIZE ACTUAL SIZE listed above are only six of 23 standard JFD Metalized Inductors available in panel 
mount and printed circuit types from .05 uh to 2.00 uh. 




















The new JFD Inductor series employs silver film per- JFD Metalized Inductors can also be designed to help solve 
manently fused to a low loss dielectric glass cylinder. This any development, design, or production problem. The num- 
lightweight monolithic construction achieves a new high in ber of turns, types of windings, size and distributed 
stability, durability and economy; a new low in temperature capacitance, Q and other parameters can be designed to 
coefficient of inductance and distributed capacitance. As- suit individual circuit requirements. Write for bulletin 
sures you of utmost reliability for critical circuit operation 223 for full specifications. 

mM severe environment. 


. 


Features 


l. Rugged construction affords unusually high stability 3. Low distributed capacity. 

junder conditions of severe shock and vibration. 4. Special alloy plating protects metal parts from corrosion. 
2 Use of glass dielectric assures low temperature co- 5. A high Q over a broad frequency range. 

ficient of inductance and operation without derating over . Silver plated copper leads. 

. range of extreme environmental conditions. 7. Available in panel mount and printed circuit mount types. 


PRECISION COMPONENTS FOR PRECISION PERFORMANCE 
JFD ELECTRONICS CORPORATION 
6101 Sixteenth Avenue, Brooklyn 4, New York 
JFD WESTERN REGIONAL DIVISION JFD CANADA LTD. JFD INTERNATIONAL 
i 


7311 Van Nuys Boulevard, Van Nuys, California 51 McCormack Street, Toronto, Ontario, Canada 15 Moore Street, New York, N.Y, 


I wx VARIABLE TRIMMER FIGTON CAPACITORS * FIXED METALLIZED INDUCTORS * LC TUNERS, 
. =O AND VARIABLE, DISTRIBUTED AND LUMPED CONSTANT DELAY LINES * PULSE FORMING NETWORKS * DIPLEXERS 


Check 14 Reader Service Card 
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Inserted in operational-amplifier 
feedback loop, solid-state current 
amplifier drives resistance loads as 
low as 500 ohms while maintaining 
original phase characteristics. 
Reduction of load admittance by 40 
permits driving capacitances as high 


as 0.01 wf without instability. 
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Cast aluminum houses 
4” x 1%," x 1'\,” expoxy-encapsulated 
transistor amplifier. 





Booster Amplifier Increases 


Current Output Twenty-Fold 


When highly stabilized operational amplifiers are 
used for precise measurement or analog computing 
applications, design engineers often encounter low 
input impedance loads calling for current output be 
yond the amplifier capabilities. Also, low load capati- 
tances, even those introduced by long leads, can cause 
ringing or dynamic instability in the amplifier feed- 
back. These problems are usually met. by placing @ 
follower booster amplifier in the feedback loop at the 
output of the operational amplifier. 

Since the boosters appear to be relatively easy to 
design and construct, the designer usually attempts 
without hesitation to build his own. In doing 9% 
however, proper regard is often not given to the phase 
shift characteristics of the booster follower. Disre 
garding this effect usually leads to the introducing of 
undesirable phase shift into the feedback loop causing 
very bothersome oscillations. 

With these problems in mind, the P5 solid-state cur 
rent booster amplifier is designed with an output caP 
ability of +20 ma at 10 volts, for use with Philbrick P2 
and other differential operational amplifiers of similar 
characteristics. Placed within the feedback loop it 
provides a twenty-fold increase in current output 
without introducing additional phase shift into the 
loop. In addition, it reduces phase shift in many cir- 
cuits. Thus the booster permits operational amplifiers 
to drive resistive loads as low as 500 ohms, while 
assuring preservation of the feedback loop phase 
characteristics. 
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Fig. 1— With booster inserted 
in compensated feedback 
loop of operational amplifier, 
combination can drive load 
capacitance up to 0.1 uf (A); 
compensating network R,C, 





ae 
| 250 . SEC 


START OF PULSE 
(8) 





END OF PULSE 


T permits overshoot-free output 
(B) with pulse inputs up 
to 5 volts. 











Because the booster reduces, in effect, any imped- 
ance seen in the operational amplifier load by a factor 
of 40 it permits driving high load capacitances without 
ringing or dynamic instability. Even at lower gains 
(full feedback), the booster-amplifier combination can 
drive capacitances up to 3,000 puf without compensat- 
ing circuitry; 0.01 pf is usually practical. 

To drive higher capacitances, a compensating capac- 
itor and isolating resistor can be introduced as in 
Fig. 1A. Output range and frequency response will be 
somewhat reduced, but response will be greatly im- 
proved. The response to a step input by the combina- 
tion with compensating networks is shown in Fig. 1B. 

The input to the booster is directly coupled to a 
transistor base. Maximum input signal is +12 volts 
with a minimum input impedance of approximately 
50,000 ohms. Amplifier gain is 0.99 typically. 

Operation as a class AB amplifier in which the 
quiescent current is about one third the maximum load 
minimizes the internal dissipation and reduces the 
steady-state power-supply drain. requirements are up 
to 25 ma at both plus and minus 15 volts. 

The unit is potted in a cast aluminum base 4” long 
X 1%" wide x 11%,” high. 











PRICE: $48.00. AVAILABILITY: Stock. MFR: Philbrick Research- 
ers, Inc., 127 Clarendon St., Dept EP, Boston, Mass. SALES 
OFFICES: See eem p. 1809 (1961-62 Ed.) OTHER PRODUCTS: 
See eem pp. 684, 685. 
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OPERATIONAL AMPLIFIERS 


a 8 gi 
LF ton m = Om 


The enn booster amplifier is designed to ex- 
tend the capabilities of operational amplifiers and 
to maintain proper application of their important 
circuit characteristics. 

Operational amplifiers are oteere used with an 
external feedback connection from their output 
to one of their two differential inputs; a typical 
circuit is shown in the accompanying diagram. 
Differential inputs have no internal ground con- 
nection and are at high impedance with respect 
to ground. A signal at the negative input pro- 
duces a negative amplified output — 180° out of 
phase with the input. A signal at the positive 
input produces a positive amplified output — in 
phase with the input. 

Voltage es at one input, usually called the sum- 
ming point, is practically equal to the voltage at 
the other input. In the accompanying diagram, 
the reference input is at ground ntial. A 
change in voltage at the summing point is ampli- 
fied, and the negative output is applied through 
the feedback loop to the a point — main- 
taining es at a virtual gro 

With its low closed. Son ot output impedance, the 
operational amplifier behaves almost as a true 
voltage source. The amplifier is therefore able to 
drive widely varying loads with no apparent loss 
in accuracy due to loading. 

Other operational amplifier characteristics are 
high gain and input currents * either input of 
the order of 10°" ampere. 
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New Prod 


TERMINAL HEADERS [Litton Industries/U.S. Engineering Co. Division] 


Molded From Mineral-Filled Phenolic 


Mga Se" 





PANEL MOUNTED PROPELLER FANS 


Cools Electronic Equipment Under Continuous Duty 











of the Month 






Available in dozens of sizes and pin con- 
figurations, these molded terminal headers 
withstand the five pound test of spec MIL- 
T-27A. Heavier headers withstand pulls of 
up to 25 pounds as sometimes required by 
CAA specs. 

All headers have an insulation resistance 
greater than 100,000 megohms. The phen- 
olic material resists acids, alkalies and 
salt spray; it will not support fungus 
growth. Pins and ring are brass, and pins 
are gold plated. 

Permanent markings are molded into the 


Model 1PB65W10 (illustrated) delivers 
262 cfm, has overall dimensions of 9” x 9” 
x 4°55.” deep. The fan may be mounted in 
vertical or horizontal positions, in either 
round or square openings. 

Model 1PB95W is a slow speed, high 
volume unit delivering 550 cfm. Dimen- 
sions are 10%” x 10%” x 4%” deep. Motor 
and propeller are vibration isolated. 

Both models are intended for long con- 
tinuous duty without service of any kind. 
Ball bearings meet specification FF-B-171 
and lubrication meets MIL-G-3278, with 


LOW GRADIENT TEMPERATURE CHAMBER | Vella Design, Inc.| 
Test Volume 6 Cubic Feet — Operates In Temperature Range Of — 100° 


Model 1060B chamber has temperature 
characteristics suitable for mil spec test- 
ing of large assemblies where tempera- 

“ture variation throughout the specimen, 
including gradient, control variations and 
drift is not to exceed +1°C. 

With a large test volume of approxi- 
mately six cubic feet, evaluation of fairly 
large specimens is permitted. Special fix- 
tures are available for testing large quan- 
tities of small components for quality con- 
trol type test runs. 

Fast cool-down time is achieved through 


MATCHED SINGLE-SIDEBAND FILTERS (Systems, Inc.| 


For Voice Communications Including Mobile Tranceivers 


Lower sideband filter (LSB-1400-2.5) 
and upper sideband filter (USB-1400-2.5) 
measure 1.5” x 1.5” x 4” high, excluding 
the base. Mounting is by a standard octal 
base. 

The paired units feature a 1,400 ke car- 
rier frequency with a 3 db bandwidth of 
2.5 ke (0.4 to 2.9 ke from carrier fre- 
quency). Carrier rejection is 20 db with at 
least 50 db rejection of undesired sideband. 
The filters have a ripple of less than 3 db 
and insertion loss of less than 6 db. Source 
and load impedance is 10k ohms. 
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plastic. Units have passed all tests y 
MIL-T-27A for operation at altitudes 


u 
10,000 feet. They do not track or lose hy 


tivity under long periods of high humidity 
even when a polarizing voltage is applied 


PRICE: $0.28 - $0.92 ea (sm qtys). AVAILABILITy. 
4-5 days. MFR: Litton Industries/U. S. Engineering 
Co. Div., 13536 Saticoy St., Dept EP, Van Nyy 
Calif. SALES MGR: P. Robichaud, ST 6-938]; » 
nearest rep see eem p. 1774 (1961-62 Ed.) 
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[McLean Engineering Laboratories | eem File System 5: 
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a temperature range of —68°C to 9% 

The fans utilize 115 volt, 50/60 om 
single phase shaded pole motors. Mode 
1PB65W10 has a commercial quality 
motor; the motor of model 1PB9W 
meets specification CC-M-636A. 


PRICE: Model 1PB65W10, $19.05-$23.50; Mode 
1PB95W, $30.25-$33.50 (depending on qty). AVAIL 
ABILITY: Contact Sales Offices below. MFR 
McLean’ Engineering Laboratories, Dept & 
Princeton, N. J. SALES OFFICES: See eem p. 1h 
(1961-62 Ed.) OTHER PRODUCTS: See eem p. 7 


Check 1§9 Reader Service Card 10/6! 


F To 500°F 


use of convenient bottled COs and th 
unit may be automatically cycled between 
two temperatures with the MR-1 au 
matic time sequencer. 

Temperature monitor Model TM-1 pr 
vides a high and low limit fail-safe alarm 

Base stand shown in _ illustration & 
optional. 
PRICE: $1,890.00. AVAILABILITY: Contact Sale 
Mer below. MFR: Delta Design Inc., 3163 Adams 
Ave., Dept EP, San Diego 16, Calif. SALES MéR 
P. L. Vasques, AT 3-3193; for nearest rep see eem 
p. 1695 (1961-62 Ed.) 


Check 160 Reader Service Card 10/61 
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Developed for application in commer! 
single-sideband transmitters and receivel, 
these hermetically sealed filters operate 
a temperature range from 10°C to 


PRICE: Under $100.00 (in qty). AVAILABILITY: 4 
wks. MFR: Systems, Inc., 2400 Diversified W# 
P. O. Box 7726, Dept EP, Orlando, Fla. SALES 

R. Merwin, CH 1-1541; for nearest rep see 0 
p. 1851 (1961-62 Ed.) OTHER PRODUCTS: %# 
eem p. 746 
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Compare PRL Current, Voltage and Price with any Power Supply You Now Buy! 


CM-01-8A 0 to 18 volts DC 0 to 8 amperes 
CM-01-1L 0 to 18 volts DC 0 to 12 amperes 
CM-03-3A 0 to 36 volts DC 0 to 3 amperes 
CM-03-5A 0 to 36 volts DC = 0 to 5 amperes 
CM-03-8A 0 to 36 volts DC ; 0 to 8 amperes 
CM-06-5A 0 to 60 volts DC 0 to 5 amperes 


*Quantity discounts available 








e Remote programming 
@ 342” panel heights © 1 MV RMS ripple e Remote sensing 
e +0.01% line regulation e@ 25 usec recovery e No blower 

7 


@ 0.01% load regulation, or less e Electronic current limiting Series or parallel operation 


ALL STANDARD CATALOG POWER SUPPLIES WARRANTEED 5 YEARS! 


i } 
——— y ~~ 


4 bAY 














Write today for full details! 
































ELECTRONICS, INC. =<é = 
oe 232 Westcott Drive ¢ Rahway, N. J. © FUlton 1-5800 
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INTERNALLY THREADED SPACERS [Standard Insert Co.) 
Through-Threaded — Meet MIL Specs 


ey: ; Rae. Internal thread spacers Series SP fea- 

, ture threads per MIL-S-7742 in brass (per 
QQ-B-626) and corrosion resistant steel 
(per MIL-S-7720). 

Spacers are available in lengths from 
1%” through 1%” in 4g” increments. 

Thread sizes range from #2 through %, 
coarse and fine series, class 2B fit. Stocked 
shapes are round, diamond knurl and hex- 
agon with threads through the entire 
length of the insert. 

Applications include feed-through 
mounting of coils and magnetic compo- 







































THREADED FEEDTHRU TERMINAL [Sedleciro Corp.| 


With Screwdriver Slot For High Torque Terminal Requirements 


Press-Fit type FT-500 TI threaded feed- 
bs thru terminals feature a screwdriver slot 






milled across a threaded stud to facilitate 
holding the mounted terminal while high 
torque is applied to the terminal nut. 

Over-all length of the terminal is 0.743” 
The threaded stud is #4-40-2A x 0.234” 
long. A metal shoulder provides the stop 
for the tightening nut while maintaining 
a high dielectric strength path from the 
chassis. The mounting bushing is 0.171” 
diameter by 0.171” long. 


TRANSDUCER SIGNAL CONDITIONING UNITS § [Microdot, Inc.] 
Incorporate Plug-In Card Circuits — Eight Channels 


Transducer signal conditioners PS-290, 
power supply unit, and PB-290, power and 
balance unit, incorporate plug-in card cir- 
cuits for eight channels. 

The PS-290 consists of a power supply 
card for regulation and isolation from the 
line for outputs ranging from millivolts to 
16 volts. It features zener diode regulation 
and uses a multiturn potentiometer for 
high resolution voltage setting. 

The PB-290 comprises bridge condition 
ing cards to provide balance, calibration 
and monitoring functions, in addition to 





PRECISION MILLIVOLT SOURCE [Monroe Electronic Labs., Inc.] 
With Self-Contained Battery Power Supply 


= Calibration. linearity, and drift measure- 
ments on low level d-c amplifiers and re- 
corders can be performed with the Model 
205 precision millivolt source. Direct read- 
ing with full scale outputs of 1,000, 100, 
and 10 millivolts, the unit offers 0.1% lin- 
earity, 0.1% step attenuator accuracy and 
a stability of 0.1% per day after stabili- 
zation. 

An internal mercury battery supplies 
power for more than 1,000 hours of opera- 
tion. Its output is derived from the drop 
across a 100-ohm 10-turn precision potenti- 
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nents in cast resins, injection and compres. 
sions molded parts (knurled type) an 
stand-off mounting of sheet metal Parts 
(round and hexagon type). 


PRICE: Contact Sales Mgr below. AVAILABILITY. 
From stock. MFR: Standard Insert Co., 1710 Potren 
St., Dept EP, South El Monte, Calif. SALES mg, 
J. Dupree, CU 3-7681; for nearest rep see gem 
p. 1845 (1961-62 Ed.) 


Check 1§2 Reader Service Card 10/6! 


Made of brass, the stud is silver or gold 
plated. The Teflon body is available in any 
standard EIA color. The below chassis stud 
is 0.070” in diameter by 0.125” long. Ten. 
perature range is —65°C to 200°C. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
2 wks. MFR: Sealectro Corp., 139 Hoyt St., Dept 
EP, Mamaroneck, N. Y. SALES MGR: G. Mohr 

W 8-5600; for nearest rep see eem p. 1835 (196i- 
62 Ed.) OTHER PRODUCTS: See eem pp. 816, 81) 


Check 1§3 Reader Service Card 10/61 
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power supply circuit cards. 
Specifications for both units include out 
put ripple of less than 500 microvolts peak 
to-peak or 200 microvolts rms and line 
regulation of less than 0.02%. 


PRICE: PS-290 $130.00/channe!; PB-290 $180.00 
channel. AVAILABILITY: From stock. MFR: Micro 
dot, Inc., 220 Pasadena Ave., Dept EP, So. Past 
dena, Calif. SALES MGR: J. B. Lindsey, MU 2-3351 
‘nr nearest reo see eem p. 1783 (1961-62 Ed) 
OTHER PRODUCTS: See eem p. 707 


Check 164 Reader Service Card 10/61 


ometer. Calibration is performed against 
an external standard cell or 1-volt prt 
cision source (a 1.0185 volt test point 
provided). : 

A matching accessory isolation amplifier 
is available for use with low resistance 
loads. 





PRICE: $99.50. AVAILABILITY: Contact Sales Mer 
below. MFR: Monroe Electronic Labs, Inc. 3 
Vernon St., Dept EP, Middleport, N. Y. SALES 
MGR: N. Reak, RE 5-3721 


Check 165 Reader Service Card 10/61 
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i into housings like these 
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. Now, whether you need housings for production or prototype work 
you can make them quickly and easily with BUD IMLOK extrusions 
and connectors. With simple, basic tools you can build precision 

red cases, cabinets, racks and consoles ...no specialized labor ...NO 

Pasa EXPENSIVE TOOLING. 

2-351; 

2 Ed) More than 50 different styles of connectors, extrusions and accessories 
are easily locked together to form the framework of an unlimited 

10/61 variety of types and sizes of housings. Aluminum or steel sheets are 
cut and fitted to complete the enclosure. 

The BUD IMLOK system can solve your special housing requirements. 
See this unique material at your local Bud Distributor or write us 
for literature. 

ni BUD RADIO, INC. 

‘int i CLEVELAND 3, OHIO 

plifie 

stance 

ies Mer 

ne., 31 

SALES 

10/61 
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VIBRATION MACHINE 


[L.A.B. Corp.] 


Test Load Capacity 50 Lb — Max Acceleration Rating 15 G 


Because the reaction generator of this 


Type RVP-16-50 vibration machine pro- 


NOISE FIGURE MEASUREMENT SET 
Db At Frequencies From 5 to 2,000 Mc 


Has Range Of 0 To 15 


f 
| 
' 
| 
| 
| 


duces force over a full 360° on each rev- 
olution, the horizontal force components 
may be employed to drive three tables 
to allow simultaneous testing of multiple 
test objects in both the vertical and hori- 
zontal directions. 

A single reaction generator utilizes only 
the vertical force components to produce 
simple harmonic motion at the primary 
table. 

With total excursions up to 0.100” max, 


[Kay Electric Co.] 


Designed for production test work, the 
Auto-Node provides noise figure measure- 
ment from 0 to 15 db at frequencies from 
5 to 2,000 me. 

This unit contains an i-f range of 7.5 
to 150 me with a required input noise level 
of —10 db to 0 dbm over a 3 mc band- 
width. The i-f frequency covers the range 
of most i-f’s presently used. 

The noise temperature reference, which 
serves as the noise source, is a temper- 
ature-modulated resistor having low vswr 
(less than 1.1) over the frequency range. 


INPUT SCANNER/PROGRAMMER [Dymec Div., Hewlett-Packard Co. 
Automatic Scanning Of 25 Input Signals 


>, 


Featuring quick-disconnect signal con- 
nectors and push-button channel selection, 
Model DY-2901 Input Scanner/Program- 


| “mer accepts up to 25 inputs, or a total of 


Oy mer Mode! DY-200! Sommer Florh Programmer 


TUNED AMPLIFIER AND NULL DETECTOR 
Range 20 Cps To 20 Kc — 1 pv Sensitivity 


| 


100 channels with slave units. 

To permit accurate transference of sig- 
nals as small as 5 to 10 mv, the pins of 
all signal connectors and the stepping 
switch contacts are gold plated and con- 
nections are soldered with low thermal 
emf solder. 

Inputs of different types and levels can 
be measured automatically because the 


[General Radio Co.] 


Designed for use as a bridge detector, 
tuned amplifier and null detector, Type 
1232-A tunes continuously over the fre- 
quency range of 20 cps to 20 ke, with 
additional spot coverage at 50 ke and 
100 ke. 

Features of this unit include: 1 uv sen- 
sitivity; gain of 120 db on the tunable 
ranges, 100 db on the flat range, 100 db 
at 50 ke and 100 db at 100 ke. 

Tuning is accomplished by an r-c net- 
work in a negative feedback loop. Input 
impedance is made equal to optimum 
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the unit operates in the frequency Tange 
from 5 to 60 eps. 

All the machine’s components are housed 
within the same frame. 

Frequency can be controlled manually 
or set automatically to sweep up ay 
down the full range at a 2 cps/sec rate, 


PRICE: $2,500.00 to $3,500.00. AVAILABILITY: ; 
wks. MFR: L.A.B. Corp., Dept EP, Skaneatele 
N. Y. SALES MGR: J. T. Hubbard; for nearest re, 
see eem p. 1624 (1961-62 Ed.) 


Check 166 Reader Service Card 10/6; 


Specifications include: impedance of 5) 
ohms; max vswr of 1.1; max vswr varia 
tion during measurement, 0.002; built-in 
calibrated tuning stub; N-type coaxial 
connectors. 

The 16” x 7” x 14” unit weighs 26 hy, 


PRICE: $895.00. AVAILABILITY: 10 wks. MER: Kay 
Electric Co., 14 Maple Ave., Dept EP, Pine Brook, 
N. J. SALES MGR: Irving Silberg, CA 6-4000; fo 
nearest rep see eem p. 1763 (1961-62 Ed.) OTHER 
PRODUCTS: See eem pp. 894, 895 


Check 1§]7 Reader Service Card 10/61 


unit selects system functions, ranges and 
measurement delay for each input channel. 
Flexible system control is _ obtained 
through use of a programming pinboard. 

Power requirement for this 33 lb unit 
is 115/230 v, +10%, 50/60 eps. 


PRICE: $1,950. AVAILABILITY: 14 wks. MPR: 
Dymec Div., Hewlett-Packard Co., 395 Page Mill 
Rd., Dept EP, Palo Alto, Calif. SALES MGR: E C. 
Morgan, DA 6-1755; for nearest rep see eem 
p. 1702 (1961-62 Ed.) 
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source impedance so that noise output is 
independent of source impedance. This ™ 
combination has a single variable cat 
a potentiometer with a total range ° 
40 db. 

Internal impedance is 3,000 ohms. Out 
put is 1 v into 10,000 ohms. Maximum Ir 
put voltage is 200 vac or 400 vde. 
PRICE: $360.00. AVAILABILITY: Contact * 
Mer below. MFR: General Radio Co., De R 
West Concord, Mass. SALES MGR: william 
Saylor, EM 9-4400; for nearest rep see eem p. ! 
(1961-62 Ed.) 


Check 169 Reader Service Card 10/6! 
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That’s a strong statement to make. Yet if 
you've used an old-fashioned voltmeter, 
you may have been disappointed ... the 
mechanical stepping switches ... the mar- 
ginal reliability . . . the great amount of 
time required between successive readings 
,.. the inconvenient operating techniques. 

let's take a look at the new Franklin 
Model 550. First off, here’s a fast-reading 
digital voltmeter that’s 100% electronic... 
and a voltmeter that’s as easy to use as 
any moving-pointer voltmeter. More im- 
portant, the Model 550 is one of the most 
stable and reliable instruments you'll ever 
yse. That’s because the Model 550 utilizes 
techniques and materials never before avail- 
able to the digital voltmeter manufacturer. 

For example, it utilizes the new Burroughs 
Corp. ®Beam-X Switching Tubes plus the 
new Burroughs Corp. Long-Life ®Nixie Indi- 
cators. This means one-quarter the number 
of parts of previous counters and a service 
life that is well over 50,000 hours. But 
there's more. 

The use of up-to-date components in an 
advanced circuit design means freedom 
from instability owing to normal changes 
in circuit parameters. It means an order of 


You can't know what a digital voltmeter is... 
unless you've used a FRANKLIN MODEL 550 


teliability and ruggedness never before 
possible, 

Finally, there’s no denying it, you can 
buy a less expensive digital voltmeter than 
the Franklin Model 550. On the other hand, 
if you need a substantial digital voltmeter 
++. @ digital voltmeter that must stand up 
under day-in and day-out abuse ,, . then 
you'll do well to consider the superior per- 
formance of a Franklin Model 550. 

Bulletin 311 contains a complete descrip- 


ton, illustrations of the individual plug-in 
plug Franklin Model 550 Digital Voltmeter; +.0001 to +1200 V dc; +1 count 


com i ; = ° > ; : ‘ ‘ re . ° 
ponents, comparative data, specifica accuracy; effectively infinite input impedance; automatic polarity indie 
tions, and other useful data. Ask for it. cation; all-electronic, modular, plug-in construction. 


FRAN FL LIN 


elect zreonisd a, &$ & Ga 
BRIDGEPORT e PENNSYLVANIA 








® Beam-X and Nixie are trademarks of the Burroughs Corp, 
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PORTABLE MASS SPECTROMETER [Ceneral Electric Co.] 
Distinguishes Individual Mass Peaks Up To Mass 150 








Called a partial pressure analyzer, this 
portable mass spectrometer is a magnetic- 
deflection type instrument for identifying 
the constituents of gas mixtures in 
vacuum systems and indicating their rela- 
tive content. 

Model 514 differentiates individual mass 
peaks up to mass 150. Readings from the 
analyzer can be automatically displayed on 
x-y recorders or on a strip chart recorder. 

An electron multiplier ion collector in 
this 40 lb analyzer enables spectrums to 
be displayed on an oscilloscope with sweep 


SOLID STATE DIGITAL VOLTMETER | £lectronic Associates, Inc.} 
Max Error Of +0.01% Of Full Scale +1 Digit 





Automatic range and polarity selection 
in this solid state digital voltmeter, Series 
5001, are provided on ranges of +1.1999, 
+11.999, +119.99, and +1199.9 v. 

It is said this instrument achieves an 
average of 200 readings per sec (not in- 
cluding sign or range change) with a 
max error of +0.01% of full scale +1 
digit. 

A floating input circuit provides full 
time high input impedance. A front panel 
switch permits selecting the max imped- 
ance of more than 500 megohms on the 


RUBIDIUM FREQUENCY STANDARD | Clauser Technology Corp.| 
Accuracy 5 Parts in 10'° — Long Term Stability 2 Parts In 10'° 





Accurate to 5 parts in 10!" on a primary 
frequency standard, this rubidium fre- 
quency standard, Model 304-S, has a long 
term stability of 2 parts in 10! and a 
short term stability of 5 parts in 10!!. 

This unit consists of a quartz crystal 
oscillator whose frequency is automati- 
cally maintained at a subharmonic of the 
6834 me hyperfine resonance in the 
ground state of rubidium 87. 

Optical pumping is said to enhance 
the microwave resonance absorption of the 


TUNING FORK OSCILLATORS | Velia-f, Inc.| 
Up To 10 W Output With Less Than 5% Harmonic Distortion 


Tuning fork oscillator series DFO-7 has 
a frequency tolerance of +0.005% to 
+0.04%, depending on the temperature 
range and frequency. The 10 oscillators 
in the series incorporate all silicon semi- 
conductors and are each encapsulated in 
a package 2” x 5” x 6” high. 

Characteristics include: transformer out- 
put; 80% -100% power factor for normal 
output power; 24-28 vde voltage supply; 
-55°C to 65°C temperature range. 

Typical models include: DFO-71A, 60- 
200 cps up to 1.5 watts with less than 3% 
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speeds of less than a millisec per mag 
unit. 

Using conventional d-c sweep, partial 
pressures in the order of 10-'? mm of mer. 
cury can be detected. It can operate oyer 
a total pressure range of 10° to 10-10 my 
of mercury. 


PRICE: Less than $6,000.00. AVAILABILITY: 6 
days. MFR: General Electric Co., Dept EP, Schen. 
ectady, N. Y. 


Check 110 Reader Service Card 10/6) 


low ranges or a constant 10 megohms ip- 
put impedance on all ranges. 

This instrument features both binary 
coded decimal and decimal electrical out- 
puts with output buffer storage, remot 
control of range selection and remote con- 
version command. 


PRICE: Contact Sales Mgr. below. AVAILABILITY: 
30-60 days. MFR: Electronic Associates, Inc., Dept 
EP, Long Branch, N. J. SALES MGR: Burt Peak, 
CA 9-1100; for nearest rep see eem p. 1711 (191 
62 Ed.) OTHER PRODUCTS: See eem p. 855 


Check 171 Reader Service Card 10/6! 


unit. A synthesizer translates the crystal 
oscillator frequency to outputs at the 
standard values of 5 mc, 1 me, and 100 ke 
Outputs at other frequencies are available 
All active elements of this unit are solid 
state. Input is 117 vac or 26 vde at 2 
watts. Instrument weighs 30 lib and oett- 
pies 0.83 cubic ft. 
PRICE: $14,800.00. AVAILABILITY: 90 days. MFR 


Clauser Technology Corp., 3510 Torrance Blvd 
Dept EP, Torrance, Calif. 


Check 112 Reader Service Card 10/61 


distortion; DFO-71G, 700-3,000 eps up @ 
1.5 watts with less than 3% distortion; 
DFO-71K, 3,000-6,500 cps up to 10 watts 
with less than 5% distortion. Mounting ® 
by four #10-32 x %” long studs. 


PRICE: $300.00 - $600.00 (depending on model) 
AVAILABILITY: 4-6 wks. MFR: Delta-F, inc, 18 
East State St., Dept EP, Geneva, Il. SALES MGR 
D. Beck, CE 2-7600; for nearest rep see 

p. 1695 (1961-62 Ed.). OTHER PRODUCTS: See ee” 
pp. 734, 735 


Check 173 Reade Service Card 10/61 
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PARTS ARE PART OF CUSTOM POWER... 
BUT THE BIG PART IS BRAIN POWER 


NE leads the custom power supply field because of its 
unparalleled engineering experience ... experience that turns 
‘imple hardware into sophisticated power sources for 
Computers, military equipment and systems for automation. 
Very often your supply must be designed from the ground 
Wp, with specialists attacking a completely new problem. 
in other cases, we can modify an existing design to fit your 
Needs in order to speed delivery and reduce costs. 
NJE's completely new plant includes all research 
ad development, engineering, drafting, sheet metal 


work, stock, painting, meter calibration, transformer pro- 
duction, assembly and testing — all under one roof! 

Here are just a few of the leading projects now using NJE 
power supplies and systems: # U.S. Navy computer memory 
power supply # “Hustler” ground support power supply system 
= Radar system power supply # Hawk missile check-out = 
F-105 flight simulator power supply system = Atlas missile 
check-out # Nike Zeus. 

For complete details on custom designs and a 
catalog on one of America’s widest line of standards, 














write today! 
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20 BORIGHT AVENUE & KENILWORTH, N. J. 
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PROBLEMS & SOLUTIONS 


(Continued from Page 16) 


insulating grid running the length otf 
both transition pieces. 


Calculation 
Assuming a 1-inch square pipe cross 
section of l-inch length (L), flux 
density (B) of 3,000 gauss and nom- 
inal flow of 100 gpm: 
water velocity (V) = 100 231/60 = 
384 in./sec = 1,000 cm/sec; 
generated voltage (E) 
108 x 3 x 103 x 2.54 x 103 
76 mv. 
With a pipe length (D) carrying water 
with resistivity (P) 
generator resistance (R) = P/2.54 D 
P/D. 


Hou 


If chemically pure water is assumed 

(P = 5 x 10° ohm/cm) and a match 

is made to a 10K ohm 80-mv meter 

movement, 

D = 0.39 P/R = 0.389 x 5 x 105/104 
= 19.5 in. 


Thus, with chemically pure water 
and a sensing device of practical si-e 
half scale deflection of a commercial 
meter movement can be obtained for 
the nominal flow of 100 gpm. 


Calculations were based upon chemi- 
cally pure water as a worst case. 
Should the high-purity water referred 
to be actually much lower in resistiv- 
ity, a reduction in the computed length 
and cost of the device would be in 
direct proportion. 

S. J. Pirkle 
Astro-Electronics Div., RCA 
Hightstown, N. J 


Intermodulation Distortion Measure- 
ment (No. 169) I would like to know hou 
to measure third-order intermodulation dis- 
tortion down to a level of 0 db below the 
level of either of two equal amplitude sine 
wave signals spaced 6 kc apart in a vhf 
receiver up to frequencies of 200 m« 








Solution B: For a receiver which is an 
f-m unit, we are introducing a new 
signal generator with zero intermodu- 
lation distortion which will permit 
measurement of intermodulation pro- 
ducts down to the noise level of the 
receiver. 
Dale Pollack. 
Waltham Electronics Corp., 
Waltham, Mass 


Low Pass Filter (No. 198) We are 


looking for a special low pass filter for a 
high power converter. 


We plan to convert 60 cps power to 
120/208 volts 3 phase, 4 wire, 400 cps by 
solid state techniques, in units of 5 kva and 
10 kva. Output is square wave, whereas a 
sine wave is required, with 5% maximum 
distortion and no spikes. 


The problem is to overcome the mass 
and bulk of standard low-pass filters for 
this specialized purpose. No out-of-balance 
dc is present in the load. 


Solution A: Our PIC PF400 Series 


power filters offer a ready solution 
as follows: 


(1) The units would be band pass, 
not low pass; 


(2) For the 5-kw problem, we can 
(Continued on Page 61) 
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New from Raytheon... 


QUALITY PULL HANDLES 
in STAINLESS or ALUMINUM 


from Factory Stock or 
Raytheon’s 350 Distributors 











Raytheon now offers a complete new line 
of stainless steel and aluminum pull handles 
— designed for equipment that deserves the 
precision engineered look. 


Both bright and non-reflective finishes are 
offered in three sizes, 3”, 4”, and 6”. All 
major dimensions are uniform and a gen- 
erous 114” finger clearance is provided on 
all sizes. Highest quality military grade 
corrosion resistant alloys are used and all 
finishes are to military specifications. 
Matching ferrules are also available. 


Twelve models, designed to meet your 
exacting industrial and military equipment 
requirements, are available for immediate 
delivery from your local Raytheon elec- 
tronic parts distributor. Also ask him about 
Raytheon’s complete line of quality control 
knobs and panel hardware. For complete 
data on pull handles write to Raytheon, 
Industrial Components Division, 55 Chapel 
Street, Newton 58, Massachusetts. 








RAYTHEON COMPANY 


a 





INDUSTRIAL COMPONENTS DIVISION 
Check 31 Reader Service Card 
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RAYTHEON DISTRIBUTORS 
Coast to Coast Offer 


QUALITY 
PULL HANDLES 


ee. at no penalty in price 


be pleased to send you the 
name of the Distributor nearest 
you. Please write: Raytheon, | 
Distributor Products Division, 


Raytheon Distributors in your area include: 


If no Raytheon Distributor is 
listed for your area, we will 


411 Providence Turnpike, | 
Westwood, Massachusetts. | 


| 
: 
: 
: 








ALABAMA 
Birmingham 
MG Electrical ~ rn Company 

Mt hirtax 2-0449 


Mobile 
Forbes Electronic Distributors, Inc. 
HE 2-7661 
ARIZONA 


Phoenix 
Radio Specialties & Appl. Corp. 
AL 8-6121 


Tucson : 
Standard Radio Parts, Inc. 
A 3-4326 
CALIFORNIA 


Burbank 
Valley Electronic Supply Co. 
Victoria 9-3944 


Glendale 
R. V. Weatherford Co. 
Victoria 9-2471 
Hollywood 
Hollywood Radio & Electronics, Inc. 
HO 4-8321 


Inglewood 
wark gery Company 
ORchard 4 
ORegon eo 
Los Angeles 
Federated Purchaser 
BRadshaw 2-8771 
Kierulff Electronics, Inc. 
Richmond 8-2444 
Oakland 
Brill Electronics 
E 2-6100 
Elmar Electronics 
TEmplar 4-3311 
Palo Alto 
Zack Sectrenins 
DA 6-5432 
Sacramento 
Sacramento Electronic Supply Co. 
GI 1-4821 
San Diego 
= pO ae Compeny 
Kieruift iceesten, Inc. 
BR 6-3334 
San Francisco 
Fortune Electronics 
1-2434 


Santa Ana 
Airtronic Sales, Inc. 

Kimberly 5- 9441 
as Seale 

nta Monica Sate Parts Corp. 

EXbrook 3-8 ° 
Temple ov 

ilo Electronics Cor 

Atlantic 7-9777 





COLORADO 
Denver 
Ward Terry ed 
AMherst 6-3181 
CONNECTICUT 
East Haven 
J. V. Electronics 
HObart 9-1310 
Stamford 
Sun Radio & Electronics, Inc. 
DA 5-4336 
DISTRICT OF COLUMBIA 
Electronic Wholesalers, Inc. 
HUdson 3-5200 
Empire Electronic Supply Co. 
OLiver 6-3300 
FLORIDA 
Miami 
East Coast Radio & Television Co. 
FRanklin 1-4636 
Electronic Equipment Co., Inc. 
NEwton 5-0421 
North Miami Beach 
Milo Electronics Corp. 
Wilson 7-7503 
Orlando 
Wholesale +5 Parts Co., 
GArden 4-6579 
West Palm Beach 
Goddard Distributors, Inc. 
TEmple 3-5701 
ILLINOIS 
Chicago 
Allied Electronics Corporation 
TA 9-9100 
Newark Electronics Corp. 
STate 2-2944 
INDIANA 
Indianapolis 
Graham Electronics Supply Inc. 
MElrose 4-8486 
LOUISIANA 
New Orleans 
Columbia Radio and Supply Co. 
TW 7-0111 


Inc. 


MARYLAND 
Baltimore 
Wholesale Radio Parts Co., Inc.- 
Mulberry 5-2134 
MASSACHUSETTS 
Boston 
Cramer Sasteaiate Inc. 
COpley 7-4 
DeMambro hadie _ Co., 


A 
Lafayette Radio Corp., of Mass. 
HUbbard 2-7850 
Cambridge 
Electrical Supply Corp. 
UNiversity 4-6300 


Inc. 


MICHIGAN 
Detroit , 
Ferguson Electronics, Inc. 
UN 1-6700 


MISSISSIPPI 
Jackson 
Ellington Radio, Inc. . 
FL 3-2769 


MISSOURI 
Kansas City 
Burstein-Applebee Company 
BAitimore 1-4266 
Walters Radio Supply, Inc. 
VA 1-8058 
University City 
Olive industrial Electronics 
VOlunteer 3-4051 
NEW HAMPSHIRE 
Concord 
Evans Radio 
CApital 5-3358 
NEW JERSEY 
Camden 
General Radio Supply Co., Iric. 
WO 4-8560 (in Phila.: WA 2-7037) 
Mountainside 
Federated Purchaser Inc. 
AD 2-8200 


NEW YORK 
Binghamton : 
Stack Industrial Electronics, Inc. 
A 3-6326 


Buffalo 
Genesee Radio & Parts Co., Inc. 
TR 3-9661 
Elmira P 
Stack Industrial Electronics, Inc. 
Ithac - 3-6513 
Stack tntastrtel Electronics, Inc. 
IThaca 2-3221 
Mineola, Long Island 
Arrow Electronics, Inc. 
Ploneer 6-8686 


Milo Electronics Corp. 
BEekman 3-2980 

Sun Radio & Electronics Co., Inc. 
ORegon 5-8600 

Terminal-Hudson Electronics, Inc. 
CHelsea 3-5200 


Utica : 
Valley Industrial Electronics, Inc. 
A 4-5168 
White Plains , 
Sun Radio & Electronics, Inc. 
White Plains 9-7715 
OHIO 
Cincinnati 
United Radio, Inc. 
CHerry 1-6530 


Graybar Electric Company, Inc. — Nationally (see Yellow Pages) 


Cleveland 
Main uine Cenetent, Inc. 
EXpress 1-4 
Pioneer pe Supply Co. 
SUperior 1-9411 
Columbus 
Buckeye Electronic Distributors, Inc. 
CA 8-3265 


Dayton 
Srepco, Inc. 
Baldwin 4-3871 
OKLAHOMA 
Tulsa 
Radio, Inc. 
LU 7-9124 
$ & S Radio Supply 
LU 2-7173 
OREGON 
Portland 
Lou Johnson Company, {nee 
CApital 2-9551 
PENNSYLVANIA 
er 11 
D ry, H Sietribating Co., Inte 


Philadelphia 
Almo Radio Company 
WAinut 2-5918 
Radio Electric Service Co. 
WAlnut 5-5840 : 
Reading 
Barbey Electronics 
FR 6-7451 


York 
Wholesale Radio Parts Co., Inc. 
47-1007 


TENNESSEE 
Knoxville 
Bondurant Brothers Company 
3-9144 


TEXAS 
Fort ae 
SWIECO 
ha 2- m187 (in Dallas: AN 2-5026) 


UTA 
Sait L 
Standard Su at Company 


VIRGINIA 
Norfolk 
Priest Electronics 
MA 7-4534 
WASHINGTON 


Seattle 
Western, Hiectreats Company 


aa 
Milwaukee 
Electronic penn, Ince 
GR 6-4144 
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Ne 
PULSE POWER CALIBRATOR 


Interchangeable R-F Heads Cover Several Frequency Bands 





REMOTE READING POWER METER 


[General Communication Co.] 


Series 5000 pulse power. calibrator indi- 


cation is essentially of the notch-wattmeter 
type, visually matching the height of the 
unknown pulse to that of a known stardard 


pulse. Power-level resolution is 0.1 db or 
better. Power measurement accuracy is 
+0.5 db over the frequency range of each 
r-f head for direct power input levels from 
—5 to +63 dbm. 

In a 50-pound package, r-f unit Model 
5205 covers the frequencies from 8,500 to 
9,600 me (X-Band). Display unit Model 
5101 weighs 100 pounds. 


[Unilectron, Inc.] 


Measures Shaft Horsepower By Radio Telemetry 





- 


FREQUENCY CONVERTER 


oe 





BRIDGE CONTROL READOUT INSTRUMENT 


For Digital Frequency Measurements To 


Mounted directly on a shaft, the Thor 
power meter transmits readings to a re- 
mote location without wires, slip rings, or 
other physical connections between rotat- 
ing and stationary equipments. Accurate 
to within 1%, the meter weights 3.5 lb. 

The unit utilizes a miniature f-m/f-m 
transmitter for noise-free operation and 
complete, solid-state electroncs for the 
radio telemetry portion of the system. 

Electronically sensed torque and rpm 
signals mixed and amplified cause a fre- 
quency deviation of a subcarrier oscillator. 


[Transistor Specialties, Inc.] 


220 Mc 


Model 420 frequency converter provides 
at +1 count accuracy in the measurement 
of frequencies from 0 to 220 me when used 
with a 10-me digital frequency meter. 
Available in both rack-mounting and 
portable cabinet form (illustrated) the unit 
features a stability of five parts in 108 
per week. Input sensitivity is 2 mv, with 
an input impedance of 50 ohms; the output 
signal amplitude is greater than 1 volt. 
Harmonics of the clock frequency are 
selected by a range switch in 10-mc in- 
crements, and heterodyned with the un- 


Includes Power Supply, Bridge And Electrical Readout Meter 
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Designéd for any two or four arm strain 
gage, such as pressure transducers or load 
instrument 


cells, bridge control readout 
BCR1-0 is used as a laboratory set-up de- 
vice for more complex instrumentation sys- 
tems or as a simple indicator in laboratory 
tests. 

When used with a strain gage instru- 
ment, no additional resistors are required; 
the proper power source and amplification 
are self-contained. Solid state devices are 
used throughout the instrument. 
Available for operation on 110 vac, bat- 
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Trigger input is 10 to 75 volts positive 
for not less than 1 us2c at a pulse repeti- 
tion rate to 2,000 pps. Trigger output is 19 
volts/75 ohms and 50 volts/500 ohms for 
a 1 wsec nominal duration at a pulse Tepe- 
tition rate of 15 to 2,000 pps. 






PRICE: Disp'ay Unit: $4,600.00; R-F Unit: $2,400.09, 
AVAI.ABILITY: 90-120 cays. MFR: General Commu. 
nication Co., 667 Beacon St., Dept EP, Boston 15, 
- Tees OFFICES: See eem p. 1728 (1961. 


Check 114 Reader Service Card 10/61 


Output of this oscillator is fed to an f-m 
traismitter and then to the antenna. 

A vhf f-m receiver receives the signal, 
which is discriminated to obtain the sub- 
carrier frequency and discriminated again 
to produce an output signal proportional 
to frequency deviation. 


PRICE: $4,500.00 - $10,000.00. AVAILABILITY: 
days. MFR: Unilectron, Inc., 129 Binney St., Dept 
EP, Cambridge, Mass. SALES MGR: J. E. Wilder, 
TR 6-6400 


Check 175 Reader Service Card 10/61 


known signal in a mixer circuit incorporat- 
ing an ave band-limiting system. The 
circuit not only locks out all spurious fre- 
quencies, except the difference frequency, 
but also suspends delivery of this output 
signal to the digital counter unless the 
selected clock frequency is iess than the 
unknown frequency, but within 10 me of it. 


PRICE: $710.00. AVAILABILITY: 30 days. MFR: Tran- 
sistor Specialties, inc., Terminal Dr., Dept EP, 
Plainview, N. Y. SALES OFFICES: See eem p. 1862 
(1961-62 Ed.) 


Check 11§ Reader Service Card 10/61 


[ Statham Instruments, Inc.] 


tery power for portable requirements is 
optional. Transducer excitation voltage 8 
2.5 vde to 10 vde, adjustable by the range 
control. Calibration check point 18 
ohms with external provision available for 
any value. Gain stability after 15-mim 
warm-up is +0.5% over 8 hours. 
PRICE: $365.00. AVAILABILITY: 4 wks. MER 
Statham instruments, Inc., Electronics Div. 12401 
W. Olympic Bivd., Dept EP, Los Angeles 64, Calif 
SALES MGR: G. E. Kerr, BR 2-0371; for nearest fe? 
see eem p. 1846 (1961-62 Ed.) 


Check 11] Reader Service Card 10/61 
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" VITAL SUBJECTS WRITTEN BY 
ti. 
10 
; THE TOP AUTHORITIES IN EACH FIELD 
ie. 
00. Two important new engineering texts 
nu: ANALYSIS OF BISTABLE MULTIVIBRATOR OPERATION by P. A. Neeteson. This text, based 
15, on the Eccles-Jordan flip-flop circuit,is of great interest to electrical engineers 
61- working with bistable electronic trigger devices. «+++ For.the computer engi- 
neers, it is ‘must’ reading. The author shows how it is possible to analyze the com- 
plete trigger cycle with fairly close approximation to practice, making use of two 
61 fundamental tools: the operational calculus and a few thearems about sudden 
closing or opening of switches in networks. 
SECTIONS: introduction; survey of literature; introduction to the problem; opening 
or closing of switches in a network; static condition of the bistable multivibrator; 
‘the dynamic condition; the complete trigger cycle; the trigger sensitivity; the trig- 
gering speed; design considerations; variations of the fundamental circuit and 
way of triggering; actual bistable multivibrator circuits. #281, hard cover. $2.90 
MAGNETRONS by Dr. K. Hinkel. An invaluable source of information to engineers 
in the field of microwave and for those who must design or work with magnetrons. 
An extremely thorough analysis of the magnetron and test circuits. Complete with 
Model No. APNIOIA. Model No. ALN108A graphs and formulas, the text provides an extremely penetrating analysis of the 
an operation of the magnetron. The engineer will find this text an enlightening work 
. on the properties of magnetrons as well as their physical background. 
| LOG PERIODIC CONICAL HELIX SECTIONS: Introduction; Electrical Mechanism; The Circuit; Conditions of Oscilla- 
7 LINEAR CIRCULAR tion; Examples of Practical Delay Lines and Cathodes; The Characteristics of 
‘in POLARIZATION POLARIZATION Magnetrons. #280, hard cover, $3.25. 
ual Me The most talked about book in the computer design field — vision oF 
TRANSISTORIZED CIRCUITS FOR DIGITAL COMPUTERS, Abraham I. Pressman, ° 
MODEL NO. FREQUENCY MODEL NO. Use of the ‘worst case’ design approach assures successful digital computer design 
6 APNI05A 0.05-3.0 Ge ALN112A under all conditions. Practical design problems given and solved! Cloth, $9.95. 
APN106A 0.3 -3.0G ALNII9A ° 
rm APNIOIA 1.0-11.0 Ge ALN108A ok Other books on Computers in great demand: 


BASICS OF ANALOG COMPUTERS (‘Pictured-Text’ Course) Thos. D. Truitt & A. E. 
Rogers. Begins with the simple ideas of analog devices; introduces the mathematical 
/61 . concepts involved; explains in detail the workings of modern general-purpose elec- 
eke “ : tronic analog computers and rounds out the course with practical applications. 3 vols. 
in one cloth binding. $12.50 
BASICS OF DIGITAL COMPUTERS (‘Pictured-Text’' Course), na S. Murphy. Basic 
theory of computer arithmetic, circuitry, logical building Lae oa memory. 8 vols., 
soft cover, $8.40; cloth $9.50 


he These books by Keats A. Pullen, Jr., Eng. D. (Scientific Staff Ballistic 
Res. Labs., Aberdeen Proving Grounds) were acclaimed: 
. « « the new INTERNATIONAL TRANSISTOR SUBSTITUTION GUIDEBOOK (Direct 
Substitutions Only) They acclaimed it as a most valuable ‘tool’. They were particularly 
impressed that each substitution was chosen only after a critical examination of the 
electrical specifications, and those selected were held to very close tolerances to safe- 








‘at- guard the components and equipment. The inclusion of dimensions for case styles 
The and mechanical sizes for the original and the substitute was cited as extremely 
valuable. $1.50 
- CONDUCTANCE DESIGN OF ACTIVE CIRCUITS—most modern approach to vacuum tube 
icy; and transistor circuit design. Guaranteed to save time. Cloth, $9.95 
put CONDUCTANCE CURVE MANUAL. GM curves of preferred type vacuum tubes. A com- 
the panion to Conductance Design of Active Circuits. Stiff cover, $4.25 
it. “he Engineers selected these titles as vital in their work with transistors: 
SEMICONDUCTORS & TRANSISTORS, A. Schure, Ph.D. (25th in Electronic Technology 
ran- Series). Design oriented text provides the mathematical approach to semiconductors 
EP, and transistors in the design of circuitry. $2.90 
1862 PRINCIPLES OF TRANSISTOR CIRCUITS, S. W. Amos, B.Sc. Penetrates deeply into the 
‘why’ and ‘how’ of transistor operation and explains the three basic circuit configura- 
/61 tions which form the foundation for all transistor circuits. $3.90 
FUNDAMENTALS OF TRANSISTORS (2nd Ed. revised & enlarged) Leonard M. Krugman, 
P.E. Attacks the study of transistors from the viewpoint of tr and tra 
circuit parameters. Emphasizing theory, it makes it understandable through mathe- 
matical derivation, numerical examples and solution. $3.50 
FUNDAMENTALS OF TRANSISTOR PHYSICS, /. Gottlieb, P.E. Thorough analysis of the 
action of semiconductors from the physics viewpoint. $3.90 
BASIC TRANSISTORS (‘Pictured-Text’' Course) A. Schure, Ph.D. Ideal introduction to 
the entire field of semiconductors and transistors. Soft cover, $3.95; cloth, $5.50 
G Texts in vital areas of electronics most requested : 
VIDEO TAPE RECORDING, Julian Bernstein, cloth, $8.95. UNDERSTANDING MICRO- 
WAVES (abridged reprint) V. J. Young, Ph.D. $3.50. BASIC ULTRASONICS, (Pictured- 
F Text’ Course) Cyrus Glickstein, soft, $3.50, cloth, $4.60. MAGNETIC AMPLIFIERS— 
] 18 Principles & Practices, Paul Mali $2.45. BASIC CARRIER TELEPHONY ( ‘Pictured-Text' ) 
p 8 David Talley, E.E., soft cover, $4.25; cloth, $5.75. 
ik oe Engineers cited this great text as absolutely indispensable: 
for ENCYCLOPEDIA ON CATHODE-RAY OSCILLOSCOPES & THEIR USES (2nd Ed., Rev. Eni.) 
ute J. F. Rider & S. Uslan. Comprises a breathtaking cross section of oscilloscopes and 
a uses in every conceivable field and application . 1360 pages, 844” x 11”, cloth, 
1FR: More than 250 Rider titles available at electronic parte distributors, bookstores and 
2401 department stores, or by ordering direct Write Dept.EPM-1ofor free 1961 catalog. 
4 W 
rep eS 
S'S A | JOHN F. RIDER PUBLISHER, INC. 116 West 14th Street, New York 11.N.Y 
= 
/61 Fr. % A DIVISION OF HAYDEN PUBLISHING CO., INC. 
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PORTABLE POTENTIOMETER TEST PANEL [George Rattray & Co., Inc.] 


Eliminates Voltage Divider In Tests For Function Angle 





PULSE GENERATOR | 


Testing potentiometers in a bridge-type 
circuit, Model STE-2 test panel features a 
switching circuit allowing evaluation of a 
potentiometer at zero output and at 100% 
of the excitation voltage without a voltage 
divider. 

The output voltage from the bridge cir- 
cuit is a ratio of the input excitation volt- 
age; this voltage is compared with that of 
a precision voltage divider and _ subse- 
quently fed into a d-c/a-c chopper amplifier 
whose output is monitored by an oscillo- 
scope. 


Rutherford Electronics Co.] 


Remotely Programmable — For Automated Checkout Systems 


a o 





ROTARY ACCELERATION GENERATOR 


For Test Qualification Programs And 


ee 





Circuits of the B-11 pulse generator are 
controlled in all functions by high speed 
stepping switches and relays. 

The generator can be programmed to 
give: an output pulse featuring repetition 
rates from 20 to 2 million pps; pulse delays 
from 0 to 10,000 usec; pulse widths from 
0.05 to 10,000 usec; pulse amplitudes from 
50 volts to 60 db below 50 volts; pulse rise 
times from 0.015 to 1 usec; either positive 
or negative polarity. 

An outstanding feature of the unit is 
the number of possibilities available to 


Production Testing 


Designated as Model RA-ATC-500-1, the 
20-inch-diameter spin table tests dynamic 
characteristics of instruments and other 
scientific objects from 3 G’s to 500 G’s 
The rotary acceleration generator employs 
dual controls to provide an infinite variable 
platform speed within an operating range 
of from 10 to 2,000 rpm. 

System accuracy is 0.5% over the full 
range with a line voltage regulator. For 


speeds above 40 rpm, wow is 0.5% and 
drift is 0.1%. Vibrational regulation is 
0.02 G’s. Dual speed indicators are em- 


RATIO BOX [North Atlantic Industries, Inc.| 


Range 0.000 To 1.1110 At 50-3,000 





Cps — Accuracy 10 Ppm 


Ratio box model RB-521 is a miniature 
auto-transformer. Used in conjunction 
with this firm’s voltmeter VM-202, the unit 
tests synchros, resolvers, and other com- 
ponents in which the determination and 
setting of a null condition is critical. 

It can be used as a control input device; 
the desired control signal is set by means 
of three thumb wheel switches with a 
vernier control. 

With an input impedance above 30 ohms 
and a 3-ohm output at 400 cps, the unit 
operates from 50 to 3,000 cps. It adheres 
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A signal for initial calibration of the 
oscilloscope is initiated from a panel push. 
button. 


PRICE: Contact Sales Mgr below. AVAILABILITY; 
6 wks. MFR: George Rattray & Co., Inc., Subs. jp. 
struments For Industry, Inc., 101 New South Rd, 
Dept. EP, Hicksville, N. Y. SALES MGR: H. McCann, 
OV 1-7100; for nearest rep see eem p. 1822 (196). 
62 Ed.) OTHER PRODUCTS: See eem p. 1345 


Check 118 Reader Service Card 10/6} 


meet various functions and specifications 
by changing the programming inputs. Spe- 
cific repetition rates, delays, widths and 
amplitudes, are attained by simply chang- 
ing component values. 


PRICE & AVAILABILITY: Contact Sales Offices be 
low. MFR: Rutherford Electronics Co., 8944 Lind 
blade St., Dept EP, Culver City, Calif. SALES 
OFFICES: see eem p. 1831 (1961-62 Ed.) 


Check 179 Reader Service Card 10/61 


[Pacific Scientific Instrument Laboratories] 


ployed: one is a tachometer generator pro- 
viding direct read-out on a panel mounted 
meter; the other is a magnetic pick-off and 
a 60-tooth steel gear with panel connection 
for electronic counter read-off. Safety fea- 
tures include dynamic braking and relay 
overload protection. No special flooring or 
anchoring is required. 


PRICE: $3,400. AVAILABILITY: 6 wks. MFR: Pacific 
Scientific Instrument Laboratories, 5707 Centinella, 
Dept EP, Culver City, Calif. 


Check 180 Reader Service Card 10/61 


to military design requirements. Other 
applications include calibration of Te 
solvers and synchros, measurement of 
transformation ratio, zeroing of potenti- 
ometers and zeroing and calibration 
linear differential transformers. 


PRICE: $275.00. AVAILABILITY: 30 days. MFR: North 
Atlantic Industries, Inc., Terminal Drive., Dept EP, 
Plainview, N. Y. SALES MGR: P. Greenstein, 0 

600; for nearest rep see eem p. 1799 (1961 
ta) OTHER PRODUCTS: See eem p. 914 
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e outstanding electrical 
properties 
» ynoffected by moisture 


» low coefficient of friction 


. wide service 
temperature range 

e flexibility 

e unharmed by a hot 
soldering iron 





Buy electrical tubing of Teflon 
from PENNSYLVANIA FLUO- 
ROCARBON and you can be 
sure of getting tubing that: 


¢ More than meets S. P. I. 
Spec. F. D. 103 and MiIL- 
1-22129B 


@ Shrinks less than 1% so it 
won't expose terminals 


@ Is properly cured—has a 
tensile strength of be- 
tween 2500 and 6000 
psi at 200% elongation 


¢ Isthoroughly cleaned and 
100% inspected 


Write, wire or call for a quo- 
tation. We can tailor electrical 
tubing of Teflon with colors for 
identification or with modifica- 
tions for changed texture and 
mechanical properties and 
we offer prompt 
deliveries. 






PENNSYLVANIA 


FLUOROCARBON © 5 


C0., INC. 


N. 38th St., Phila. 4. F 
EV 6-0603 TWH: PH 252 












;' *DuPont Registered Trade Mark 
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NOW... 


YOU CAN ORDER ALL YOUR 
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PREDESIGNED OR CUSTOMIZED 
FROM GENERAL ELECTRIC 


General Electric offers a series of magnetic Shift Registers for the exacting 
requirements of every advanced computer and data processing system. These 
rugged, encapsulated modular units are available in three distinct designs, or 
can be custom-built to your specifications. 


OUR SHIFT REGISTERS GIVE YOu... 


® Reduced size and weight 
@ High reliability 
®@ Stable operation over wide temperature ranges 


@ Low peak and average shift-pulse power 


VOLTAGE CONTROLLED UNIT 


... Offering shift speeds to 700 KC’s for printed wire- 
board mounting, G-E voltage-controlled shift register 
elements are characterized by their high reliability 
and tolerance to wide variations in the shift pulse 
width. 





SERIAL DRIVEN, GATED TRANSFER 


- +. combines the advantages of low shift-pulse power 
requirements with the reliability feature of tolerance 
to wide variations in shift pulse width and amplitude. 

. Standard serial-driven, gated-transfer shift regis- 
ters are available in designs to 500 KC’s. Specially 
wafered, multi-bit models, developed by General 
Electric for maximum miniaturization, provide a 
new in-line stacked arrangement and can be obtained 


in multiples of up to 25 bits. 


SERIAL DRIVEN, CORE DIODE 





. ideally suited to diverse applications where, 
because of low speeds or relatively low duty factors, 
shift pulse power requirements are not excessive. 
Operational to 100 KC’s, each of General Electric’s 
three core-diode models offers a simplified circuitry 
design, packaged for ready adaptability to compact 
and flexible mounting arrangements. 170-11 












For additional data on G-E shift register and other 
specialized electronic devices, write to: Information 
Services, 300 S. Geddes Street, Syracuse, New York 


DEFENSE SYSTEMS DEPARTMENT 
A Department of the Defense Electronics Division 


GENERAL @@ ELECTRIC 


Check 35 Reader Service Card 
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ELECTRONIC TENSION RECORDER [7 ensitron, Inc.] 
Operates At 5 Or 50 Millimeters Per Second 


IMPULSE RECORDER 


Changing tensions are shown electrically 
during the full speed preparation of wires 
and cables on this electronic tension re- 
corder. 

Operating at 5 or 50 millimeters/sec, it 
indicates thousandths-of-a-second registra- 
tion by separate time markings. 

Tension is sensed by a hand-held electric 
tension transducer and recorded on left and 
right records with identical settings, one 
showing uniform tension, the other show- 
ing strain variations. 

For use in the wire processing and coil 


[Continental X-Ray Corp.) 


Direct Reading — Range Of 1/120 To 2 Seconds 


Impulse recorder CXC is a pocket-sized, 
hand operated instrument that records on 
paper the number of impulses timed. Any 
fractional-second timer actuating electric 
or electronic equipment can be set to 
within 1/120 of a second. 

Sixty cycle current carries 120 electric 
impulses per second; therefore, recording 
the number of impulses will accurately 
indicate the amount of time a timer has 
allowed current to pass to a circuit. For 
example, 1/10 second time would record 
12 impulses. 


eem File System 


winding industries to check critica] wire 
tensions, this device can be equipped with 
heavier transducers to check tension of 
cables under dynamic conditions of in-flight 
changes. 


PRICE: $1885.00 (For complete unit); $550.00 ¢ 
(For separate transducers). AVAILABILITY: From 
stock. MFR: Tensitron, Inc., P. O. Box 185, Dept 
EP, Harvard, Mass. SALES MGR: Erwin J. Saxi, ¢ 
6-3511; for nearest rep see eem p. 1857 (196). 
62 Ed.) 
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For use on 50/60 cps ac only, the voltage 
range is 70 to 230 volts. Size is 4.25” by 
0.75” diameter. Spot welders and, particu. 
larly, users of x-ray equipment can elimi. 
nate the taking and developing of spinning 
top radiographs in order to check or set 
the radiographic timer. 


PRICE: $15.00. AVAILABILITY: From stock. MFR: 
Continental X-Ray Corp., 153 Clybourn Ave., Dept 
EP, Chicago 10, Ill. SALES MGR: D. Worden, 
MI en for nearest rep see eem p. 1687 (1961- 
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PORTABLE POTENTIOMETER RECORDER [/nstrument Corporation of America| 
Measures 6%” x 812” x 10’’— Weighs 17 Pounds 


EXPANDED SCALE RECORDING VOLTMETERS 


The Recordette-4 potentiometer re- 
corder offers four input circuit arrange- 
ments. Type I input unit provides elec- 
trical span adjustable between 10 and 100 
millivolts, factory preset to desired value 
but adjustable. Maximum allowable source 
impedance is 50k ohms. Input circuit is 
floating. 

Type II input is the same as Type I, 
but has zener voltage reference instead of 
mercury cell. Type III has a step attenu- 
ator input from 10 millivolts to 100 volts. 
Type IV is for use with thermocouples. 


Solid State Instruments Can Be Ordered For AC Or DC 








These .expanded scale recording volt- 
meters offer a standard condensed scale 
of 0 to 100 volts, and expanded scale of 
100 to 140 volts. Calibrating resistors offer 
a wide variety of other ranges. 

Accuracy of the units is +1% of full 
scale, for either the d-c or the a-c type 
(when used on a sine wave). Response 
time is 0.5 second. 

To accomplish scale expansion, the dif- 
ference between the input voltage and the 
constant voltage developed by a zener 


, diode is applied to the measuring circuit. 


Chart speeds available range from % 
in./hr to 12 in./min, with speeds down to 
1/40 in./hr or up to 48 in./min on special 
order. 

Accuracy of the unit is 0.5% of span; | 
sensitivity is 0.25% of span. Full-scale re 
sponse time is 0.75 second. 


PRICE: $380.00. AVAILABILITY: 30 days. MFR | 
instrument Corporation of America, 516 Genwood 
Av, Dept EP, Baltimore 12, Maryland. SALES MGR: 
R. M. Gluckman, ID 3-7888; for nearest rep se 
eem p. 1756 (1961-62 Ed.) 
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[Esterline Angus Instrument Co., Inc.] 


Applications include: recording line, bus 
and feeder voltages on power systems 4 
plant distribution systems; motor over 
load studies; voltage checks on sensitive 
computer circuits; fault detection; utility 
customer complaint investigation. 


PRICE: $490.00. AVAILABILITY: From stock. MFR | 
Esterline Angus Instrument Co, Inc, P. 0. Bor 
596, Dept EP, Indianapolis 6, Ind. SALES MGR: 
H. Cameron, CH 4-3318; for nearest rep see 

p. 1717 (1961-62 Ed.) 
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Model CS-140 


GYRO TORQUER SUPPLY 


@ Precision Current Source 
e DC and/or AC 
e Pulse Output Possible 


for testing and measurement of 
gyro torquers, zener, reference 
diodes, magnetic components, other 
current sensitive devices. 


© Current Range is 0.1 ua to 150 ma 
@ Regulation 0.002% 
@ Resolution 1 part per million 


In use by leading companies for 
gyro torquer supply, component re- 
liability testing, calibration, ref- 
erence zener testing. 


Literature describing this and other 
constant current sources from 0.1ya to 
30 amp. may be obtained from 


NORTH HILLS 


ELECTRONICS, INCORPORATED 
GLEN COVE. L.!., N. ¥. ORiole 1-5700 
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NEW HIGH VOLTAGE RELAY 
HAS AC ACTUATION 
ELIMINATING NEED FOR 
EXTERNAL DC SOURCE 


Designated the RVS-1AC, this SPDT, normally 
Closed relay will switch up to 17KV AC or DC. 
It is especially suited to systems where high 
voltages and high currents are employed. 
Some of the primary applications for this 
relay are: Switching pulse forming networks, 
antenna change over, switching in explosive 
atmospheres, switching condensers and gen- 
eral high voltage switching. 

The RVS-1AC is also available with 28 volt DC 
coil and is then designated RVS-1. 


Maximum current at 17 KV: 
Maximum current at 5 KV: 
Normal coil voltage 

Maximum pull in voltage: 
waximum drop out voltage: 

‘emu pull in time : 20 milliseconds 
aximum drop out time : 20 milliseconds 
Contacts sealed in high vacuum mean 
long life without contact degradation. 


Send for data sheet 


RESITRON LABORATORIES, INC. 
SANT ee NEBRASKA AVE., DRAWER 2 
NTA MONICA, CALIFORNIA UPton 0-7009 


Check 3] Reader Service Card 
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2801 Dual Range UHF Receiver 


UHF SURVEILLANCE RECEIVER 


... FEATURING EXTENDED COVERAGE AND 
CARRIER OPERATED RELAY 


Suitable for a variety of UHF monitoring and data acquisition 
tasks, the Type 2801 receiver has AM, FM and CW reception 
Capability using 200 kc and 1 mc IF bandwidths. A compact 
monitoring receiver, it covers the range from 250 megacycles 
to 1 giga-cycle in two bands. The 250 to 500 mc band has a 
maximum noise figure of 10 db; the 500 mc to 1 gc band, 14 
db maximum. 


The receiver has a squelch circuit with adjustable threshold level 
in the audio output, AGC or manual RF gain control, and two 
meters: tuning and signal strength. A built-in carrier-operated 
relay, featured in this unit, can be set to pre-determined signal 
levels to actuate indicator light and auxiliary equipment auto- 
matically, such as recorders or other devices. This feature permits 
unattended operation for recording signals in monitoring and 
data-receiving applications. 


Efficient utilization of space within the unit reduces the panel 
size to 5% inches vertical space in standard 19-inch rack. The 
chassis is 18 inches deep. Power input is 115/230 V 50/60 
cycles ac, 100 watts. One common antenna or one antenna for 
each band may be used with receiver. Where the utmost in 
communications equipment performance is demanded — Vitro 
Electronics is at work. 


propucers of NEUMS-CLAREE cavemen 
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National Electronics Conference 


TECHNICAL PROGRAM 


Papers sessions of the 1961 National Electronics Conference in 


Chicago, are listed below for the convenience of engineers plan- 


ning to attend. Technical papers presented will be issued as a 


permanent record in the NEC Proceedings. 


Monday Morning, October 9 


COMMUNICATION SYSTEMS 

Chairman: Donald Campbell, Kellogg-ITT, Chicago, Illinois 

(a) A High Speed Teleprinting System by: Herbert C. Waterman and 
William Borman, Motorola, Inc., Chicago, Illinois. 

(b) The Air Traffic Control Radar Beacon System: A Digital Data 
Transmission and Processirg System by: Kenneth Wise, Federal 
Aviation Agency, Bureau of Research & Development, Wash. D. C. 

(c) Communication Central System AN/MRC-66 by: James W. Hart, 
Motorola, Inc., Chicago, Illinois. 


MICROELECTRONICS 
Chairman: Richard A. Greiner, University of Wisconsin, 
Madison, Wisconsin 


(a) Nonlinear Resistance For Microelectronics by: H. C. Lin, Westing- 
house Electric Co., Research Laboratories, Pittsburgh, Penna. 


(b) Titanium Thin Film Circuits by: W. D. Fuller, Lockheed Aircraft 
Corp., Missiles and Space Division, Sunnyvale, California. 

(c) Design Procedure For Film Type Distributed Parameter Circuits 
by: W. W. Happ and W. D. Fuller, Lockheed Aircraft Corp., 
Missiles and Space Division, Sunnyvale, California. 

(d) Distributed Parameter Circuit Design Techniques by: W. W. Happ 
and P. Castro, Lockheed Aircraft Corp., Missiles and Space Divi- 
sion, Sunnyvale, California. 

NETWORK THEORY 

Chairman: L. P. Huelsman, University of Arizona, 

Tucson, Arizona 

(a) Linear Systems With Time-Varying Components by: J. B. Cruz, Jr. 
University of Illinois, Urbana, IIlinois. 

(b) The Analysis of Networks Containing Periodically Variable Piece- 
wise Constant Elements by: I. W. Sandberg, Bell Telephone Labo- 
ratories, Murray Hill, Siew Jersey. 

(c) A Method For The Estimation and Precorrection of Losses in 
Terminated LC Networks by: G. C. Temes, Northern Electric 
Company, Research and Development Labs., Ottawa, Ontario. 

(d) Synthesis of Signal Generators and Matched Filters by: N. De- 
Claris and H. S. McGaughan, Cornell University, Ithaca, N.Y. 


COMPUTER LECTURE SERIES 

Chairman: Thomas F. Jones, Jr., E E School, Purdue University, 
Lafayette, Indiana 

THE DIGITAL COMPUTER 

(a) The Structure of a Digital Computer 

(b) A Simple Approach to Programming a Digital Computer 
SYNNOETICS 

Panel Discussion: 

SYNNOETICS: THE NEW COMPUTER SCIENCE 
Chairman: Thomas F. Jones, Purdue University, Lafayette, Ind. 
Panel Members: Dr. Taub, University of Illinois, Urbana, Illinois 

K. S. Fu, Purdue University, Lafayette, ‘Indiana 
Louis Fein, Consultant, Palo Alto, California 
Robert E. Machol, Conductron, Inc., 
Ann Arbor, Michigan 
NOON LUNCHEON 
Speaker: Dr. Lloyd V. Berkner, President IRE 
“Electronics—The Nerve System of Industry” 


Monday Afternoon, October 9 


ENGINEERING MANAGEMENT I 

Sponsored by IRE Professional Group on 

Engineering Management 

Chairman: Edward White, Warwick Manufacturing Co., 

Skokie, Illinois 

(a) Evaluation of Technical Proposals in the Defense Products Indus- 
try by: B. J. Goldfarb, Air Arm Division, Westinghouse Electric 
Corporation, Baltimore, Maryland. 

(b) Enabling: Management’s First Function by: Harold N. Boris, Sci- 
ence Research Associates, Inc., Chicago, Illinois. 

(c) Developing Creative-Inventive Ability by: Richard Renck and Rob- 
ert K. Burns, University of Chicago, Chicago, Illinois. 

(d) Relative Activity of Research in the Midwest by: Wayne Kent, 
Techno-Economics Research Division, Armour Research Founda 
tion, IIT, Chicago, Illinois. 

(e) Research and Development Status in the Midwest by: Albert Ru- 
benstein, Northwestern University, Evanston, Illinois. 


INSTRUMENTATION 

Chairman: Herman Weed, Ohio State University, Columbus, Ohio 

(a) Dynamic Three-Dimensional Display Systems by: C. K. Auvil and 
C. W. Gattas, Chrysler Corporation, Detroit, Michigan. : 

(b) Incremental Spectrum Analyzer by: E. J. McGowan, Jr., Hialli- 

- crafters Company, Chicago, Illinois. ; 

(c) Magnetoresistive Magnetic-Field Sensor by: M. Epstein, J. N. 
Van Scoyoc, L. J. Greenstein, Illinois Institute of Technology, 
Chicago, Illinois. 

(d) A Pulsed Electromagnetic Flowmeter Transducer by: Fred RB 
Johanson, Jaeger Laboratories, Columbus, Ohio. 


COMPUTER LECTURE SERIES 3 
Chairman: Thomas F. Jones. Jr.. E E School, Purdue University 
Repeat of Morning Digital Computer Lecture. 


OPTICAL COMMUNICATIONS 

Chairman: Gunter K. Wessel, General Electric Electronics 

Laboratory, Syracuse, N.Y. : 

(a) Optical Masers by: R. J. Collins, Bell Telephone Laboratories, 
Murray Hill, New Jersey. 

(b) A CW Optical Frequency Oscillator Using Gaseous Discharge by: 
A. Javan, Bell Telephone Laboratories, Murray Hill, New Jersey. 

(c) Optical Range Finder Application of the Laser by: Lawrence 
muntz, Technical Research Group, Inc., Syosset, L. L, New York. 

(d) Optical Communications by: Gordon Jacobs, General Electne 
Company, Electronics Laboratory, Syracuse, New York. 


SOLID-STATE DEVICES AND CIRCUITS I 

Chairman: Arthur P. Stern, The Martin Company, 

Baltimore. Maryland 

(a) A Study of Tunnel Diodes for Digital Electronics Circuits by: 
Albert Hemel, Motorola, Inc., Chicago, Illinois. 

(b) Graphical Analysis of Tunnel Diode Pulse Circuits by: J. J. Hill 
Radio Corporation of America, Electronic Data Processing Sys 
tems, Camden, New Jersey. 

(c) An Analysis and Tolerance Study of a New Pumped Tunnel Diode. 
Transistor Logic Gate by: Y. C. Hwang and H. Raillard, General 
Electric Company, Electronics Laboratory, Syracuse, New 

(a) A Fundamental Lower Bound for Junction Transistor Fall 
by: R. P. Nanavati, Syracuse University, Syracuse, New Y 






(Continued on Page 49) 
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We mount'em! 
To your systems specifications 


on} Flexi-Card 


Harman-Kardon’s new economical 
Digital Card Assembly 


Now, Harman-Kardon’s new Flexi- 
Card circuit assemblies bring log- 
ical versatility to logical circuits. 
Each Flexi-Card is factory-assem- 
bled to your specific requirement 
quickly, and at competitive prices 
for any of the thousands of com- 
binations of digital logic you 
require, 

Plus two new series of Encapsu- 
lated Logic Modules. Completely 
compatible modules now available 
at 125°C. * 5 MC. « 250 KC. Send 
for complete details and... FREE 

















kardon 


INCORPORATED « PLAINVIEW, L.1., N.Y. HK-5! 
. Check 39 Reader Service Card 
LECTRONIC PRODUCTS Magazine 














mt bd 1 OF BS 


"Li 


POWER! 


RISE AND FALL TIME—250 NANOSECONDS! 






















SYMMETRY—500 NANOSECONDS! 


Now—ELIN’S fully-transistorized square wave power 
unit, model SQP106T, gives you the new dimension 
of precision you need, can depend on, for missile 
systems checkout, gyro and synchro testing, etc. 
Enjoy having ELIN performance superiority, 
versatility, compact size—working for you soon! 


ELIN 
Model 
SQP106T 





WRITE TODAY FOR COMPLETE ELIN SOLID STATE DATA FILE! 


sli we 
(Ss arn « att oO ivili~os io’ny 


International Electronic Research Corporation 
135 West Magnolia Boulevard, Burbank, California 
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WAVEGUIDE SWITCH 
Compact High Power XL Band Switch 





Direct-Reading, Accuracy +0.5% 









MICROWAVE POWER METER 


PERMANENT MAGNET MATERIAL [U. S. Magnet & Alloy Corp.] 
Nominal Energy Product (BH) Of 7.5 x 10° Gauss-Oersteds 


Claimed to be the most powerful aniso- 
tropic magnet material available, with a 
magnetic power of 1 x 10° gauss-oersteds 
more than other Alnico materials, the Alni- 
cus material achieves its power by 100% 
grain orientation throughout the entire 
cross section of the magnet casting. Illus- 
trated is a comparison of grain orienta- 
tions of Alnicus USM 75 (left) with an 
Alnico V-DG magnet material (right). 

There are two grades of the permanent 
magnet material. Grade USM75 has a 
nominal energy product (BH) of 7.5 mil- 


TRANSPARENT CASTING RESIN [furane Plastics, Inc.] 
Viscosity Of Approximately 4,000 Centipoises At 75° F 


Designed to cure at room temperatures 
of 75° to 80° F, clear casting resin, Epocast 
H-1368 (shown at right of photo) can be 
made flexible or rigid with the addition of 
appropriate hardeners. 

With a viscosity of approximately 4,000 
centipoises at 75° F, it is said to pour 
readily at room temperatures. 

For flexible castings (34 pbw Hn 9313) 


the pot life is 90 minutes, full cure 50 min- 


utes; for semi-rigid castings (22 pbw Hn 
9115) the pot life is 30 minutes, full cure 
85 minutes; for rigid castings (10 pbw Hn 


[ Microwave Associates, Inc.]} 


Designed to mate with RG-51/U wave- 
guide, the main body of MA-1064 single- 
pole double-throw switches are 1%” cubes. 

Unpressurized they are rated at 300 kw 
peak power and 500 kw peak power when 
pressurized to two atmospheres. Insertion 
loss of 0.15 db and a maximum vswr of 
1.10 over the entire band (7.05 to 10.0 kmc) 
is reported. Isolation is in excess of 35 db. 

Requiring no dropping resistors, the 
holding current is 150 ma. This low holding 
power allows use at ambient temperatures 
up to 125°C. A 28 volt rotary solenoid has 


[General Microwave Corp.] 


Model 450 precision microwave power 
meter features a thermal stability of better 
than 2uw/°C. It operates in conjunction 
with the Model 402 temperature-compen- 
sated thermistor mounts, covering the fre- 
quency range from 0.01 to 18.0 Ge. The 
meter operates with any 100- or 200-ohm 
uncompensated thermistor or barreter 
mount requiring maximum bias currents 
to 16 ma. 

Measurements may be made continuously 
over the range from 0.5 uw to 10 mw. Five 
seale ranges are provided with full scale 


i 


| 
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lion gauss-oersteds, a residual induction 


(BR) of 13,900 gauss, and a coersive foree 
(HC) of 750 oersteds. Grade USM65 hag 


a BH of 6.5 million, a BR of 13,500, and an 
HC of 650. 


PRICE & AVAILABILITY: Contact Sales Mer below, 
MFR: U. S. Magnet & Alloy Corp., 266 Glenwood 


Ave., Dept EP, Bloomfield, N. J. SALES MGR: w. 


Kirbas, PI 3-1222. 


Check 18§ Reader Service Card 10/6} 


9524) the pot life is 20 minutes, full cure 
90° minutes and flexural strength, 11,000 
psi. 

The resin and hardeners are packaged in 
2 lb quarts, 8 lb gallons and 40 lb pails, 


PRICE: $1.55 Ib (gallon size); $1.33 Ib (drum size). 
AVAILABILITY: See Sales Mrg. below. MFR: Furane 
Plastics, Inc., 4516 Brazil St., Dept EP Los Angeles, 
Calif. SALES MGR: C. B. Strawn, CH 5-575]; for 
nearest rep see eem p. 1725 (1961-62 Ed.) 
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a surge current of 2.5 amp which gives a 55 
millisee switching time. Incorporated snap 
action switches provide interlock and re 
mote position indication. 


PRICE: $395.00. AVAILABILITY: From stock. MFR: 
Microwave Associates, Inc., Dept EP, Burlington, 
Mass. SALES MGR: Herbert Cox, Br 2-3000; for 
nearest rep see eem p. 1784 (1961-62 Ed.) 
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readings of 0.1, 0.3, 1.0, 3.0, and 10.0 mw. 
Corresponding scales are in decibels Te 
ferred to 1 mw (dbm) from —30 to 10 
dbm. A 12-inch scale provides a resolution 
of 0.1 uw on the lowest range. 

Unit is 7.5” wide x 11.5” high x 14” deep; 
its weight is 18 lb. 


PRICE: $495.00. AVAILABILTY: From stock. we 

General Microwave Corp., 47 Gazza Blvd., Dept WY 

Farmingdale, N. Y. SALES MGR: M. Wind, 46: 

ery for nearest rep see eem p. 1733 {l 
Ed.) 
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CRYSTAL SOCKET 
ASSEMBLIES 


Horizontal 
Mounting 

for printed 
circuits 


Horizontal 
Mounting 
for sub- 
miniature 
crystal 


Vertical 
Mounting 
for sub- 
miniature 
crystal 


Augat Crystal Socket Assemblies 
are especially designed to reduce 
overall package size and weight. 
They combine modern packaging 
techniques with top quality mate- 
rials to assure dependable mechan- 
ical and electrical life. 

Once the crystal is installed, it 
will never shake loose... even 
under the most severe conditions. 

Available for horizontal or ver- 
tical mounting, for use with hook 
up wire or printed circuits. 





SOCKET SPECIFICATIONS 





FOR USE WITH THE FOLLOWING 
CRYSTAL CASE SIZES: 


HC-6/U & HC-13/U. 


HC-18/U with .040 diameter pins or .018 
wire leads. 


McCoy M-25 or equivalent. 





CONTACT MATERIALS: 
Phosphor bronze and beryllium copper. 


FINISHES: silver plate with gold flash; 
cadmium or tin plated. 





INSULATION: 
DuPont's Teflon or Blue Nylon 





HOLDING CLIP: 


Beryllium copper or steel, cadmium 
plated. 











For detailed specifications, write for 
Data Sheets. 


AUGAT BROS., INC: 
32 Perry Avenue, Attleboro, Mass. 
Check 41 Reader Service Card 
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[se problem of noise gen- 
erated within transistors 
is one of major proportions in many 
circuits where, for example, it imposes 
a basic limitation upon sensitivity or is 
a source of error. 

Moreover, there are indications that a 
correlation may exist between the noise 
generated by a transistor and its inher- 
ent reliability. 

The four basic types of noise generated 
by all transistors to varying degrees 


TRANSISTOR 


NOIS 


MEASURED 


MODEL 310 


TRANSISTOR 
NOISE 
ANALYZER 





(thermal noise, excess [current] noise, 
shot noise and avalanche noise) may 
be quickly and accurately measured 
with the Quan-Tech Model 310, Tran- 
sistor Noise Analyzer. 


The Model 310, product of an exten- 
sive noise-research program measures 
transistor noise simultaneously (see 
Major Specifications below) at 3 fre- 
quencies and makes measurements of 
both effective input-noise voltage and 
current enabling prediction of noise 
levels for any input impedance. 


MAJOR SPECIFICATIONS 


Noise Ranges: 


0.01 to 3 pv/root cycle, full scale and 1 pica-amp 


to 300 pica-amps per root cycle, full scale. 


Band Pass: 


100 cps, 1000 cps and 10 kc (center frequencies) 


Measurements at all 3 frequencies made simultaneously. 


Collector Voltage: 0.25 to 30 volts 
Collector Current: 
Leakage Current: 
Beta Range: 


PRICE: 


10 to 300 
$1800.00 


0.3 ma to 30 ma full scale 
Icbo and lebo— 0.3. amp to 30 p amp, full scale. 
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MICROWAVE COAXIAL SWITCHES [£ and M Laboratories] 
Mechanical Units Switch Frequencies From 0 To 6 Gc In 10 Millisec 


r 


Weighing 18 ounces, Model C115LCS 
withstands shock and vibration in a tem- 
perature range from —40°F to 300°F. 
With an insertion loss of 0.5 db max, the 
units measure 2%” x 3%”. 

Units have Type N connectors TNC and 
BNC connectors also available. Maximum 
vswr is 1.3. 


Requiring 8-watts nominal to actuate, 
units will switch in 10 millisec. The de- 
vices give 25 db isolation between ports. 


GaSb TUNNEL DIODE AMPLIFIER [Micro State Electronics Corp.] 
Frequency Ranges From 125-1400 Mc With Bandwidths To 6% 


ULTRAMINIATURE GEAR MOTORS 


Torque 35 Oz-In. Continuous Duty 


DIRECT COUPLED GEAR REDUCERS 


With an optional frequency from the 
range of 375-2,000 mc, the Series B, circu- 
lator-coupled, tunnel diode amplifiers have 
a bandwidth of 1-10%, a gain of 15-17 db, 
and a noise figure of 3.0-4.0 db. Noise fig- 
ures from 2.5 to 3.5 db are available up to 
L-band. The units are added directly to 
the receiver front ends of existing radar, 
troposcatter, ground and satellite commu- 
nications systems requiring high sensi- 
tivity. 

The device consists of the tunnel diode 
amplifier module, two circulators, and a 


[Globe Industries, Inc.] 


Permanent magnet type VS d-c gear 
motors have a frontal area as small as 
four-tenths of a square inch. Two configu- 
rations are available: the end-mounted re- 
ducer provides 62 ratios from 7.88:1 to 
25,573:1 and the slide-mounted reducer 
provides a choice of 27 ratios from 26.93:1 
to 2,511.84:1. 

The end-mounted reducer and motor is 
Ae" x %" x 3%" max length, depending on 
the ratio chosen. Side-mounted reducer and 
motor is %” x %” x 2%” long. Typical 
weight of both models is 2.5 oz. 


[ Analog General Corp. | 


Designed To Change Speeds At Command While Rotating Under Load 
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Two basic models of these multispeed 
gear reducers are available. Model BB is 
equipped with ball bearings on all the 
rotating members. These units have start- 
ing torque of % in.-oz (with no load), and 
max input speed of 4,500 rpm. Model DR 
is built with ball bearings mounted on the 
input and output shafts. Starting torque 
(no load) is 1% in.-oz and max speed is 
1,800 rpm. 

Housings are cast aluminum; shafts and 
gears are constructed of stainless steel 
(type 416). There are four sizes of diame- 


eem File System Se 
Cee 340: 


Applications include airborne and spage 
flight craft as well as land and ge, 
vehicles. 

Units are also available 
models. 


in T-ounce 


PRICE: Contact Sales Offices below. AVAILABIL. 
ITY: 30 days. MFR: E and M Laboratories, 15145 
Calif St., Dept EP, Van Nuys, Calif. SALES méR: 
E. Spring, ST 1-1484; for nearest rep see eem 
p. 1703 (1961-62 Ed.) 
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battery. This unit requires no high fre- 
quency pumping circuits and is small com- 
pared to masers, parametric amplifiers. 

Maximum r-f input power level is 200 
mw cw, 20 watts peak. A —1 db compres- 
sion point is obtained with a —37 dbm 
input. Size is 50-200 cubic inches. Weight 
is 5-10 pounds. 


PRICE & AVAILABILITY: Contact Sales Mer below. 
MFR: Micro State Electronics Corp., 152 Floral 
Ave., Dept EP, Murray Hill, N. J. SALES MGR: 
A. Graydon, CR 7-6600 
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Comey 3500 


The spur gear system uses case hardened 
gears on a hardened stainless steel shaft. 
A standard motor has 13 standard arma- 
tures for up to 50 vde; the motor is rated 
at 0.0025 hp at 8,000 to 17,000 rpm. Inter- 
mittent torques can range up to 70 oz-in. 
for brief periods of time. 

PRICE: Contact Sales Mgr below. AVAILABILITY: 
8-10 wks. MFR: Globe Industries, Inc., 1784 Stan- 
ley Ave., Dept EP, Dayton 4, Ohio. SALES MGR: 
Y. J. Holt, BA 2-3741; for nearest rep see eem 
p. 1735 (1961-62 Ed.). OTHER PRODUCTS: See 
eem p. 1077 

10/61 
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tral pitch gears: 64 dp, 48 dp, 32 dp and 
24 dp. j 

With their ability to change reduction 
ratios while running under a full work 
load, the units are applicable in compl 
ters, radar equipment, cameras and ex 
perimental servo systems. 


PRICE: $200.00 and up. AVAILABILITY: 10 days. 
MFR: Analog General Corp, 7-11 Main St. 
Rockaway, L.I., N.Y. SALES MGR: E. F. Wallendort, 
LY 9-1080 


Check 193 Reader Service Card 10/61 
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NEW 


CLEVITE V.Q@— _SPACESAVERS 


EIA NUMBERS NOW 
AVAILABLE FOR 
SWITCHING SERIES 


2N1755 
2N1756 
2N1757 
2N1758 
2N1759 
2N1760 
2N1761 
2N1762 


ee 


Save space with Clevite Spacesaver Germanium Alloy Power Tran- 
sistors .. . Save time and money, with Arrow .. . shipped the same 
day, because we stock-in-depth, at factory-low prices . . . from the 
center of Industrial Long Island, Mineola. 


One more example of a reputable product stocked-in-depth at 


ARROW? =nurcrronics, INC. 


PI 6-8686 525 Jericho Turnpike, Mineola, N.Y. 


ATTENTION P.A.’s — TWX GCY NY 460 
Industrial Buyers’ Guide now available . . . free upon request. 


ARMAND-RICHARDS 
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~ PGlVe IN 
EXC 
a 1961 \ 


1,000 vital electronic research reports 
at your fingertips in the 


‘RESEARCH REPORTS 
DIRECTORY / 


another major advance in 
saving time for engineers 





e -ehensive listings and digests of more than 1,000 elec- 
pe oy even reports from the Office of Techr ral ym 
U.S. Dept. of Commerce...edited and organized by eem @ Basic 
and applied data prepared by Private Industrial omens 
Universities, R & D Labs., Govt. Agencies, Military Installa- 
tions @ Systematically arranged by subject and product —. 
gories @ Cross-references to allied categories Bibliograp ica 
references @ Translations from Russian and other languages. 


/ \ 
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MILITARY 
CONTROLS 


RV 4 LAY 
RV 4 NAY 
RA 20 
RA 30 


PRECISION 


PENTIOMETERS 


42—9000 
5T SERIES 
59—14JA 
42—JA 
54—48JA 


SINE-COSINE 


DD: 


DISTRIBUTING CO. 
INC. 


* 
* 
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* 
* 
* 
* 
* 
* 
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* 
* 
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* 
* 
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SERVING THE 
HEARTLAND 
OF INDUSTRIAL 
U.S.A. 


BALTIMORE, MD. 

2025 WORCESTER ST. 

* Phone LExington 9-6525 
WASHINGTON, D.C. 

* Phone EXecutive 3-4446 
HARRISBURG, PA. 

2535 NORTH 7TH ST. 

* Phone CEdar 6-8007 
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International Conference on loniza. 
tion of the Air 
Franklin Institute, Phila., Pa. 


CALENDAR OF 
ENGINEERING MEETINGS 


Meetings of more than routine in- | October 19-20, 1961 
Symposium on Electronics Eng. % 
Education (E) 
Greensboro Coliseum, Greensboro, 
North Carolina 


terest to electronics personnel are 

listed below. (E) following title indi- 

cates meeting includes exhibits. 
EAST 


October 1-6,1961 


CISPR (Int. Comm. for Suppression 
of Radio Interference) 

V. of Pa., Phila., Pa. 

(IEC: IRE-PGRF1) 


October 20,1961 


2nd N. Y. Conf. on Electronic Relia- 
bility 

N. Y. U. College of Engineering, Uni- 
versity Heights, New York, N. Y. 


October 23-24,1961 
Institute of Aerospace Sciences 
Joint Meeting with Canadian Aero- 
nautical ‘nstitute 
Quebec, Canada 


October 2-4, 1961 
7th National Communications Sym- 
posium (E) 
Municipal Auditorium, Utica, N. Y. 
(IRE: PGCS) 


October 23-25, 1961 
East Coast Conference on Aeronaut- 
ical & Navigational Electronics (E) 
Lord Baltimore Hotel, Baltimore, Md. 
(PGANE: IRE) 


October 2-4,1961 
Institute of Radio Engineers 
Canadian Electronic Conference 
Automotive Bidg. Exhibition Park To- 
ronto, Ont., Can. 


October 9-13, 1961 
American Rocket Society 
Space Flight Report to the Nation 
New York Coliseum, New York, N. Y. 


October 25-26, 1961 


Conf. on Reliability Assurance Tech- 
niques for Semiconductor Specifica- 
tions 

Dept. of Interior Auditorium, 18th 
and C Sts. N. W., Washington, D. C. 
(AIA, ASQC, EIA, IRE, JEDEC) 


continued on page 48d) 





October 16-17, 1961 


American Institute of Medical Clim- 
atology 








RADIO ELECTRIC 
SERVICE CO. 


gre on } 
the move! 


eNEW TYPES 
oNEW PRICES 


CATALOG AND PRICE LIST 
AVAILABLE ON REQUEST 


5 North Howard Street, Baltimore 1, Maryland 
LExington 9-3835 


Check 82 Reader Service Card 
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BUYERS AND 
ENGINEERS GUIDE # 2 


HIGH VOLTAGE, WET SLUG & KSR* 
TANTALYTIC* CAPACITORS AND 
MICRO-MINIATURE RELAYS 


_ SEND FOR GUIDE #1 


TO STANDARD 88° AND 128° 


FOIL TANTALYTIC CAPACITORS 


Check 20 Reader Service Card 


This is an engineering sheet removable for ready reference 










+15 is standard, as 
ances characteristic o 
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HIGH VOLTAGE 


RATINGS TO 300 VOLTS... 


High-Voltage Foil Tantalytic Capacitors are rated to 300 volts at 85c and to 
250 volts at 125c...in both polar and non-polar designs. They're smaller than any 
other capacitor with similar voltage ratings and also provide size advantages over 
series arrangements of lower voltage units. 

They give greater capacitance stability over the entire temperature range. An 
8 percent maximum capacitance increase at high temperatures and a 20 percent 
maximum capacitance loss at —55c are specified. Closer capacitance tolerance of 
posed to the +20 percent or —I5 +75 percent initial toler- 
lower voltage capacitors. 

Superior life performance during 2000 hours under maximum rated conditions 
is realized, with a maximum capacitance change not exceeding |0 percent. 





LEGEND: 


P =Polarized 
NP=Non-Polar 


CASE SIZE: 

B = 3/16°* dia, x 
Cc 9/32"* dia. x 
D1 3/8"" dia. x 
D2 3/a8"" dia. x 
D3 3/a"* dia. x 


11/16"" long 

7/8" long 
1-7/16"* long 
2-1/8"" long 
2-3/4" long 


15/32"*dia. x 
17/32°**dia. x 


? 
> 


-3/4"" long 
-3/4"" long 
TOLERANCE: 


+ 15% 








0,15 200 
250 
250 
200 
300 
250 
200 
300 
250 
200 
300 
250 
300 
200 
300 
300 
250 
250 
200 
200 
300 
250 
300 
200 
250 
300 
200 
250 
300 
250 
200 
300 
200 
250 
200 
300 
250 
25.0 200 
25.0 300 
30.0 250 
200 
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NP 
NP 
P 

BP 

NP 
NP 
NP 
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85°C (GE) HIGH VOLTAGE CAPACITORS 
BY MICROFARADS 
MFD VOLTAGE TYPE CASE CAT. NO. 


29F2207 
29F2227 
29F2220 
29F2200 
29F2106 
29F2228 
29F2208 
29F2100 
29F2221 
29F2201 
29F2107 
29F2229 
29F 2108 
29F2209 
29F2101 

29F2109 
29F 2222 
29F2230 
29F 2202 
29F2210 
29F 210 

29F 2231 
29F 2102 
29F22u 

29F 2223 
29F2u1 

29F 2203 
29F 2232 
29F 2103 
29F 2224 
29F 2212 
29F2u2 

29F2204 
29F2233 
29F2213 
29F 2104 
29F 2225 
29F 2205 
29F 2105 
29F 2226 
29F 2206 

















1228c (GE) HIGH VOLTAGE CAPACITORS 
BY MICROFARADS 


MF 
0.4 
0.5 
0.8 
1.0 
1.2 
1.5 
2.0 
2.5 
2.5 
3.0 
3.5 
4.0 
5.0 
5.0 
6.5 
7.0 
8.0 
8.5 
9.5 
10 
2 
13 
17 
18 


0 
5 
0 

5 

0 


D VOLTAGE 
250 


200 
250 
200 
250 
200 
200 
250 
250 
200 
z00 
250 
200 
250 
250 
200 
250 
200 
250 
200 
200 
250 
200 
250 
200 


TYPE CASE 
NP c 
NP ¢ 
P c 
P c 
NP D1 
NP D1 
NP D2 
p D1 
NP D2 
P Di 
NP D2 
NP D3 
NP D3 
P D2 
NP E 
P D2 
B pbs 
NP E 
NP F 
P D3 
NP F 
P E 
P E 
P F 
P 7 


CAT, NO, 
29F2166 
29F 2136 
29F2160 
29F2130 
29F 2167 
29F2137 
29F2138 
29F2161 
29F2168 
29F2131 
29F2139 
29F 2169 
29F2140 
29F2162 
29F2170 
29F2132 
29F 2163 
29F2141 
29F2171 
29F 2133 
29F 2142 
29F2164 
29F2134 
29F2165 
29F2135 








*Registered Trade-mark of General Electric Co. 
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For Low Voltage transistor app 
values, high capacitance, small size. 

General Electric's wet-type porosdi lantaly 
capacitor requirements in those appa where 
required in the smallest possible space jigs MFD 
0.875"). Supplied only in polar form in 
citors have an operating temperature mmm —5 

All wet-type porous-anode Tantavimpaito 
peratures to —65 C, and will meet mitampatic 


Wet-S) 




























TOLERANCES: Limits of Capacttaned 
Case! an Ca 
Temperature C -55 -35 6 B -55 - 
At lowest voltage -75 -35 044i -15 - 
At highest voltage -25 -20+5 B 5 - 
CASE Sut 
L= 09 GL" bo 
2 = O11 GA" Io 
3 = 018" 6" Io 
4= 02S S” lo 
MFD VOLTAGE CASE SIZE CAT, NO, M 
2.5 60 1 62F109 
3 50 1 62F 105 ' 
4 60 2 62F208 ; 
5 30 4 62F 104 ‘ 
5 60 2 62F207 | 
6 25 1 62F 103 
6 50 2 62F206 
8 15 1 62F 102 
8 30 2 62F205 
10 10 1 62F 101 
10 25 2 62F204 
4b 6 1 62F 100 | 
5 20 2 62F203 
20 15 2 62F202 
20 60 3 62F306 











DIRECT FAC} 






















KSR* Tantalytic* capacitors 
King Size Rectangular 





¢* capacitors 





























Packs a Lot of Capacity into a Little Space... 


apple Wet-Slugs give high volt-microfarad for example: 3500 MFD at 15 volts 
. size: 1.275" x .75" x 2.5" high 
porous lattalytic capacitors fill d-c electrolytic 


phim vere large capacitance values are . ‘ ie , a 
: ; . v8 The new designs provide up to 50% reduction in weight, and 30°, reduction in 
ee © wee io eoee see C225 2 required space, when compared to other foil tantalum units. They also cost less per 

















































m insulated metal cases, these capa- i ctesalinad 
ture nn —55 to +85 C. eat aate incense 
jantiiaitors are suitable for storage at tem- 
at on requirements of 2000 cycles. 
LEGEND: CASE SIZES: 
P Polarized PL Plain Foil 10 = 1,275°" x .75°" x 2.5°" High 
NP Non-Polarized I Etched Foil 20 1.275°* x .75** x 2,0°* High 
30 = 1.275" x .75 x 1.375" High 
Temperature from 25 C Value(in %) 
ase | Case 3 Case 4 VOLTAGE VOLTAGE 
“35 5 GMS 55-35 485 -55 -35 +85 MFD 125°C 85°C CAT.NO. DESC, MFD 125°C 85°C CAT.NO. DESC, 
“35 + GES -45 60425 -90 -70 +25 20 100 150 29F1048 NP-PL-30 200 ~=100 150 29F1001 P-E-10 
S 5-30+15 -65 -30 +15 35 100 150 1024 NP-E-30 210 10 15 1051 NP-PL-30 
38 75 110 1088 NP-PL-30 220 50 75 1031 P-PL-10 
# 40 100 150 1045 P-PL-30 250 50 75 1093 NP-E-20 
‘ay ong 40 100 150 1047 NP-PL-20 
us int 270 20 30 1066 NP-PL-10 
"long 50 100 150 1046 NP-PL-10 70 75 110 1080 P-£-20 
long 55 50 75 1098 NP-PL-30 280 50 75 1091 P-E-30 
65 75 110 1087 NP-PL-20 300 30 45 2005 NP-E-30 
70 100 150 1021 P-E-30 300 30 45 2006 P-PL-20 
70 100 150 1023 NP-E-20 
330 10 15 1052 P-PL-30 
MFD VOLTAGE CASE SIZE CAT. NO. 75 75 110 1040 NP-PL-10 340 50 75 1092 NP-E-10 
a5 8 2 62F201 75 75 110 1084 NP-E-30 350 30 45 1025 P-PL-10 
25 50 3 62F305 75 75 110 1086 P-PL-30 350 75 110 1079 P-E-10 
30 6 2 62F200 78 20 30 1063 NP-PL-30 360 20 30 1067 P-PL-20 
40 30 3 62F304 80 100 150 1044 P-PL-20 
50 20 3 62F303 360 20 30 1068 NP-E-30 
95 30 45 2009 NP-PL-30 420 10 15 1053 NP-PL-20 
50 60 4 62F 405 100 50 75 1097 NP-PL-20 480 30 45 2004 NP-E-20 
at 50 4 62F404 100 100 150 1043 P-PL-10 480 50 75 1090 P-E-20 
70 15 3 62F302 100 100 150 1022 NP-E-10 510 20 30 1069 P-PL-10 
00 10 3 62F301 
100 30 4 62F403 110 50 75 1096 P-PL-30 550 30 45 2002 P-E-30 
110 50 7 1034 NP-PL-10 600 10 15 1054 NP-PL-10 
M0 6 3 62F300 130 75 110 1085 P-PL-20 600 30 45 2003 NP-E-10 
5 15 4 62F402 140 50 75 1094 NP-E-30 660 10 15 1055 P-PL-20 
250 10 4 62F401 140 7 110 1083 NP-E-20 
325 6 4 62F400 660 50 75 1089 _P-E-10 
140 100 150 1020 P-E-20 720 2 30 1071 NP-E-20 
150 75 110 1037 P-PL-10 750 10 15 1056 NP-E-30 
150 75 110 1081 P-E-30 750 20 30 2010 P-E-30 
155 20 30 1064 NP-PL-20 850 30 45 2001 P-E-20 
170 30 45 2007 P-PL-30 
960 10 15 1057 P-PL-10 
170 30 45 2008 NP-PL-20 1000 35 52 1000 P-E-10 
175 30 45 1028 NP-PL-10 1020 2 30 1072’ NP-E-10 
180 20 30 1065 P-PL-30 1100 30 45 1099 P-E-10 
180 75 110 1082 NP-E-10 1320 20 30 1073 P-E-20 
190 50 75 1095 P-PL-20 
1400 10 15 2011 P-E-30 
1400 25 37 1049 P-E-10 
i500 —:110 15 1059 NP-E-20 
1800 2 30 1074 P-E-10 
2100 10 15 1060 NP-E-10 
2300 «15 22 1050 P-E-10 
2400 10 15 1061 P-E-20 
3500 10 15 1062 P-E-10 
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MICRO-MINIATURE RELAYS 





STEP —3S2791 x 


1. PHYSICAL CONSTRUCTION: ——— | 
G2 — Sealed Relay 

GB2 — Dry Circuit 
ELECTRICAL CONSTRUCTION: 
0 — Voltage calibrated, sensitivity 340 mw. 
1 — Current calibrated, sensitivity 200 mw. 
CONTACT ARRANGEMENT: 
0 — Two-pole, double-throw. 

1 — Single-pole, double-throw. 


HEADER TYPE AND MOUNTING STYLE 

















D — Solder Hook 
E — Solder Hook 
F — Solder Hook 








Studs, Top .375 
Studs, Side .375 
Bracket, Side 


Studs, Side, .375 


T — Solder Hook 
V — Solder Hook 
AD — Solder Hook 


AN —Solder Hook 


A — Plug-in Socket Available N — Solder Hook Studs, Top .250 
B — Solder Hook None R — Solder Hook Studs, Side .250 
Cc — 3” Leads None S — 3” Leads Studs, Side .250 


G— 3” leads Studs, Side .375 AE — Plug-in Flange, Bottom, 2 Hole on CL 
H — 3” leads Bracket, Side AF — 3” Leads Flange, Top, 2 Hole on CL 

J — Solder Hook Flange, Bottom, 4 Hole Aj — Plug-in Flange, Bottom, 4 Hole 

K — Solder Hook Flange, Bottom, 2 Hole AK — 3” Leads Flange, Bottom, 2 Hole on CL 


Flange, Bottom, Inverted, 4 Hole 
Flange, Top, 4 Hole 
Stud, Top .190 


Flange, Top, 2 Hole on CL 


L — Plug-in 





5a. COIL VOLTAGE (for voltage calibrated models only.) 


























| Factory Test and Inspection Velves— 
| (User Specifications Shevid inciude Allowence for Meter Verietions) 
— | ioe | “Cel Medel 3527910200 Series Mod 3527916201 Series 
Gas | Voltage | Res. | Twe-pole Devble-throw Contacts Single-pele Deovble-threw Centects 
it | se | 
Ceo @ Mex. Pickup | Drepeut Veltege @ 25 C | Mex. Pickup Drepeut Veltege @ 25 C 
cacao elt 
| Vette Gas ¢ Mex. Min. } Vette @2s ¢ Mex. | Min. 
— ——— —$—$—$—$$___—_ ———- — —_— 
| 
2 5.2 | 22 2.65 1.37 | 29 2.2 1.13 24 
-3 6.5 “4 | 3.28 Ww % 2.71 1.4 3 
4 | 6.3 53 4.2 2.14 46 | 3.4 77 3 
-5 11.0 2 5.4 2.8 4 4.5 2.3 “eo 
e 13.6 146 6.9 | 3.58 7% 5.7 2.95 63 
7 16.7 215 8.3 43 | 9a 6.9 2.5 16 
8 21.2 | 342 10.4 | 5.4 | 1.96 } 86 4.46 95 
9 26.5 532 13.5 6.98 |} ws 11.2 5.76 1.24 
10 | 31.0 a4 16.9 6.76 1.88 14.0 7.4 1.5 
" | 38.5 1278 21.3 | 11.0 2.36 17.6 1 1.94 
2 56 2530 29.0 15.0 3.22 24.0 12.4 2.66 
13 7% 5000 ate | 21.6 4.64 34.5 17.9 3.8 
-21 40 1180 20.5 10.6 2.28 16.9 67 1.68 
22 so 1800 25.8 13.3 | 2.86 21.4 11.0 2.36 
23 66 2950 34 | 175 | 3.77 28.1 14.5 3.12 
24 9 5170 “6 | 25.4 5.12 38.2 19.7 4.24 
| 











* Coil resistance tolerance is ~10% except 15% for —11, —12, —21, —22, —23, and +20% for —13 and —24. 


Sb. CON RESISTANCE (for current calibrated models orfly.) 









































Fectory Test and inspection Velves— 
(User Specificetions Should incivde All. fer 

oy "Coll Medel 3527910210 Medel 3527916211 

fer Pm Twe-pele Double-threw Contacts | Single-pele Deuble-throw Contects 

asc — 
Cont Max. | Dropout Current (ma) @ 25¢ | Max. | Dropout Current (ma) @ 25 € 
Plekup Current | | Pickup Current | 
@ 25 C (me) Mex. Min. | @2SC(me) | Mex. Min. 
| 

-s 194 32 16.5 3.53 26.7 13.3 2.9% 

+ 292 25.6 13.3 2.84 21.5 11 2.38 

7 420 20.8 10.8 2.31 17.8 9.06 1.94 

8 oes 16.4 8.5 1.8 13.8 7.15 1.53 

9 1,104 13.2 6.84 1.46 } WW | 5.75 1.23 
-10 1,628 1.2 5.8 | 1.24 944 4.82 1.03 
-" 2,556 9.0 4.66 ” 7.5 3.92 140 
12 5,060 6.2 3.21 69 5.2 2.69 576 
-13 10,000 45 2.33 5 } 3.8 196 42 
-9 2,360 9.4 4.85 | 1.04 7.9 4.05 a7 
-20 3,400 77 4.01 % } 6.5 3.35 72 
21 5,900 6.2 } 3.23 “ | 5.2 2.7 58 
-22 | 10,340 48 2.5 54 4.1 2.1 4s 

| ! 











* Coil resistance tolerance is + 10% except +15% for —11, —12, —19, —20, —21 coils and +20% for —13 and —22 coils. 
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FAST DELIVERY AT FACTORY PRICES 
















Unimite is world’s 
smallest 1-amp relay 


The slim cylindrical shape of the ney 
Unimite relay saves space in the impa- 
tant vertical dimension. Its hi 

operation—operates in 1.5 milliseconds 
max., release time 3.5 milliseconds mz 
—offers a new approach to automatic 
switching. Its welded, totally isolated 
contact capsule eliminates organic 
from switching chamber, provides life 
time freedom from contact contamin 
tion. Every Unimite is a dry-circuit rely. 





4-Pole micro-miniature 
suited for 160C ambient 


New micro-miniature provides fourpoe 
configuration and exceptionally long lie 
performance—minimum of 10 
low-level operations, test units have mm 
over 50 million operations. for 
continuous operation in a 160C ambiest 
the relay provides a valuable safety 
factor in application to 125C equip 
ments. Vibration performance is 
lent; it withstands 55 to 2000 cyde# 
30G acceleration without contact ope 
ing. Operate power is only 400 a 
Write For Spec Sheets 

















Check 20 Reader Service Card 


y 


ELECTRONICS 


60 HERRICKS ROAD, MINEOLA, L. I, &% 
PIONEER 6-6520 «+ Twx G-cy-NY-58eH 


fi 











PERRERes 


Bs 
- 
Me ee et ett oe tt tt Ot ot Ot ot ott Ot Ot Ot Ot ot Ot ot Ot tt tt Ot Ot Ot Ot 


B 


fate = 


eatege 














2.2.2. 2.8.8,0,0,0,0,0,0,0.0.1 











SILICON 
ZENER 
DIODES and 
RECTIFIERS 





750 MW SERIES 
1N1507 


1 WATT SERIES 
IN1518 


3.5 WATT SERIES 
1N1588 


10 WATT SERIES 
IN1599 


MIL TYPES 
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HARVEY RADIO Co. 






SEMICONDUCTORS 


gre on 
the move. 


oNEW PRICES 
wwe NEW TYPES 


CATALOG AND 
PRICE LIST 
AVAILABLE 
ON REQUEST 


HARVEY RADIO CO., INC, PHONE: 
103 WEST 43RD ST., NEW YORK 36, N.Y. JU 2-6380 
*in the following cities call: . mn 

CAMDEN, NJ. ....... ‘wx 6046 RED pile aches wx 6046 
EATONTOWN, N.J. .. . WX 6046 CH R, N.Y. ... Enterprise 6046 
NEWARK, NJ... .... Plymouth 1-2559 STAMFORD, CONN. . Enterprise 6046 
NORWALK, CONN. ... Enterprise 6046 WASHINGTON, D.C. __ Enterprise 1-6046 




















LOOKING FOR 
easiest 


oD 


i | | turn to a 
. \\ section 5600 in is 1 


\\eem | 


carate’ 


ELECTRONIC ENGINEERS MASTER 












Page 48c 


HARRISONLAND 








—, , 
‘ A ERSEY ~ LON Ist ~ 
NEW Inge me 


’ 
want ax 
7 


CONCENTRATED 
SERVICE 
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for immediate delivery of 


MICRODOT 


NEW ‘‘CRIMP”’ 
COAXIAL CONNECTORS 


from our IBM controlled inventory. 


No soldering! No heat damage! Rugged bond of 
both shield and inner conductor, with Micro- 
dot’s new miniature crimp connection coaxial 
plugs and receptacies. Ask for catalog. 


ELECTRONICS CORP. 
227 GREENWICH STREET 
NEW YORK 7, NEW YORK 


industrial sales division 
of Harrison Radio Corp 


.ewe ae iVanhoe 6-7760 
ERSEY: DElaware 3-8780 
“CALL COLLECT” ORDER DEPT: BA 7-7785 
TWX: NY1—177 / CABLE: “HARRISORAD” 
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Calendar of Engineering Meetings 


Continued from page 48b) 


October 26-28, 1961 


1961 Electron Devices Meeting 
Sheraton Park Hotel, Washington, 
D. C. (PGED) 


October 30-31,1961 


Radio Fall Meeting 
Hotel Syracuse, Syracuse, N. Y. 
(IRE, EIA) 


November 1-3,1961 


International Conf. High Magnetic 
Fields 
Mass. Institute of Technology, Cam- 


bridge, Mass. 


November 14-16, 1961 
Northeast Res. & Eng. Meeting 
(NEREM) (E) 
Somerset Hotel 
Armory, Boston, Mass., 


& Commonwealth 
Region 1 


November 20-21, 1961 
Institute of Radio Engineers Electron 
Devices Meeting 
Shoreham Hotel, Washington, D. C. 


December 12-14, 1961 
Eastern Joint Computer Conference 
(EJCC) (E) 
Sheraton Park Hotel, 
D.C. (PGEC: AIEE, ACM) 


Washington, 


January 9-11, 1962 


8th National Symposium on Reliabil- 
ity and Quality Control 

Statler Hilton Hotel, Washington, 
D. C. (PGRQC, AIEE, ASQC, EIA) 


March 1-3, 1962 


8th Scintillation and Semiconductor 
Counter Symp. (E) 

Shoreham Hotel, Washington, D. C. 
(PGNS: AIEE: AEC: NBS) 


March 26-29, 1962 


IRE National Convention 
Coliseum & Waldorf Astoria Hotel 
New York City 


April 10-12, 1962 
Second Symposium on “The Plasma 
Sheath — Its Effect Upon Re-Entry 
Communication and Detection” 
Sponsored by Air Force Cambridge 
Research Labs. 
New England Mutual Hall, 
Boston, Mass. 


May 8-10, 1962 


Electronic Components Conference 
Sponsored by AIEE: EIA: IRE —also 
ASQC and Society for Non-destruc- 
tive Testing 
Marriott Twin Bridges Hotel, 
ington, D. C 


Wash- 


May 23-25, 1962 
National Telemetering Conference 
Sheraton Park Hotel, 
B.C. 


Washington, 





Kallll- 
alert 


offers america's 
broadest line of 
quality 
semiconductors from 


‘Trangitron 










Stocked in depth-quantities 
from 1 to 999 in inventory. 
Telephone for fastest service. 
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e/Regulators and 
References 
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Rectifiers 


@ Special 
Assemblies 











2050 Rockrose Ave 
Baltimore 11, M¢ 


\enie 


Ellert 


electronics, inc. © 


Phone: 
TUxedo 9-4242 
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(Continued from Page 44) 






Monday Evening October 9 
Session Starts at 8 PM 


INGINEERING MANAGEMENT Ili 
bv IRE Professional Group on 
ineering Management 
mnel Discussion: 
NEW PRODUCTS AND DIVERSIFICATION 
yoderator: Warren Cozzens, Cozzens & Cudahy, Inc., 
Chicago, Illinois 
pnel Members: Allan Roshkind, A. B. Dick Company, 
Niles, Illinois 
Phillip Alspach, General Electric Company, 
New York City, New York 
Virgil H. Disney, Armour Research Foundation, 
IT, Chicago, Illinois 
Leonard G. Nierman, Attorney, Chicago, Illinois 


Tuesday Morning, October 10 
AR TRAFFIC CONTROL 


panel Discussion: 

ELECTRONICS SYSTEMS FOR AIR TRAFFIC CONTROL 
Atimely discussion by a panel of experts from the Federal 
jwiation Agency Industry Military and Commercial Airlines. 
COMPUTER LECTURE SERIES 
Chairman: Vincent Rideout, University of Wisconsin, 

Yadison, Wisconsin. 

TE ANALOG COMPUTER 

fa) Operational Components 
6) Problem Set Up 


ANTENNAS | 

Chairman: C. T. Tai, Ohio State University, Columbus, Ohio 

) Plane Waves on a Periodic Structure of Circular Disks and Their 
Application To Surface Wave Antennas by: J. Shefer, Harvard 
University, Cambridge, Massachusetts. 

() Vertically Polarized Log-Periodic Zig-Zag Antennas by: John W. 
Greiser and Paul E. Mayes, University of Illinois, Urbana, Illinois. 

() Uni-Directional Log Periodic Antenna ,of Selectable Polarization 
by: E. Hudock and W. A. Kennedy, Collins Radio Company, 
Cedar Rapids, Iowa. : 

( Multi-Mode Equiangular Spiral Antennas by: John D. Dyson, Uni- 
versity of Illinois, Urbana, Illinois. 
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FLASHTUBES 


—remain unchangingly uniform 

throughout their long service 

life. These scientifically devel- 

oped and precision built gas- 
eous conduction tubes are 
my products of more than a quar- 
ter century of Amglo research 
and development — many are 
original Amglo. Available in 
wide variety, including reflec- 
tive base, self-ionizing, grid 
controlled flashtubes, strobo- 
scopic and special service tubes 
and signal lights. These and 
many other special tubes are 
covered in the Amglo Catalog. 














































Write for your copy 


Uw Gca Remeles ate) o-watel, | 


4325 No. Ravenswood Ave., Chicago 13, Ill. 
Quarter Century of Electronic Research and Manufacture 





Check 43 Reader Service Card 





Speed Cannot Vary! 
dmglo 


CONSTANT SPEED 
REED-CONTROLLED 


DC MOTORS 
AND TIMERS 





¢ Speed is a function of 
reed frequency. 
¢ Speed is independent of voltage and 
* load variation. 
* Low power input—0.5 to 2 watts. 
¢ Operating Voltage—3 to 110 V. DC. 


¢ Output shaft speed as required— 
(1500 RPM to 1 Rev. in 24, or 
more hours). 


m° Torque—up to 400 inch ounces 
at 1 RPM. 


Write for descriptive literature. 











AMGLO CORPORATION 


4325 No. Ravenswood Ave., Chicago 13, Ill. 
A Garter Century of Electronic Research and Manufacture 
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DIGITAL CONTROL SYSTEMS 
Chairman: S. Hori, Armour Research Foundation, IIT, 
Chicago, Illinois 


(a) 


(b) 
(c) 
(da) 


A Simple But Exact Model for Sampled-Data Feedback Systems 
With Non-Negligible Pulse Width by: G. J. Murphy, Northwestern 
University, Evanston, Illinois. 

Modern Synthesis of Digital Control Systems by: P. D. Joseph 
and J. T. Tou, Purdue University, Lafayette, Indiana. 

Simulation of Digitally Controlled Systems by: Endrik Noges, Uni- 
versity of Washington, Seattle, Washington. 

The Application of a Digital Computer to the tudy of Discrete 
Control Systems by: H. C. Torng, Cornell University, Ithaca, 
New York. 


SOLID-STATE DEVICES AND CIRCUITS Il 
Chairman: Lawrence L. Ogborn, Purdue University, 
Lafayette, Indiana 


(a) 
(b) 


(c) 
(d) 


The Electro-Chemical Diffused-Collector Transistor by: J. Gerard 
Bouchard, Sprague Electric Company, Concord, New Hampshire. 
Two Nuclear Magnetic Resonance Devices Which Automatically 
Follow Time Varying Magnetic Fields—Possible Applications by: 
Marlowe Larson. Carl Heinen, Dean Abrahamson and Paul Sen- 
stad, Minneapolis-Honeywell Regulator Company, Minneapolis, 
Minnesota. 

An Audio Amplifier Without Tubes or Transistors by: Michael J. 
Cudahy, Cozzens & Cudahy, Inc., Skokie, Illinois. 
Magneto-Optical Readout of Information in Ferromagnetic Thin 
Films by: Phil Smaller, Ampex Corp., Redwood City, California. 


NOON LUNCHEON 
Speaker: Brig. General David P. Gibbs, NORAD 


‘“‘NORAD Communications and Electronics” 


Tuesday Afternoon, October 10 


ANTENNAS Il 
Chairman: Edward C. Jordan, University of Illinois, 
Urbana, Illinois 


(a) 


(b) 


(c) 
(d) 


Some New Results in Linear Array Theory by: Sheldon S. Sandler 
and Ronald W. P. King, Cruft Laboratory, Harvard University, 


Cambridge, Mass. 

Mutual im of Thin Linear Antennas in any Configuration 
by: H. C. Baker and A. H. La Grone, Southern Methodist Univer- 
sity, Dallas, Texas. 

Scanning Antenna for Satellite Application by: K. S. Kelleher and 
H. P. Coleman, Aero Geo Astro Corp., Alexandria, Virginia. 

On the Problem of Antenna Beam Broadening by: Carlos M. An- 
aw Sm Jacobo Farber, Brown University, Providence, Rhode 
sland. 


(Continued on Page 63) 
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PERSONAL RADIATION MONITOR 


[Victoreen Instrument Co.] 


Gives Both Audible and Visual Warning Signal 





MINIATURE LAMPS 


Powered by a miniature mercury cell, 
the ORNL personal radiation monitor 
gives off high-pitched chirps and flashes 
a neon light to warn its wearer he is ex- 
posed to radiation. The mercury cell is 
good for about 30 days. 

Units are about the size of a fountain 
pen and are applicable in areas near nu- 
clear reactors, radioisotope work, particle 
accelerators, and large X-ray machines. 
The monitors can be clipped in a pocket 
or inside clothes. 


[ Miniature Lamp Engineering Co.] 


Current Drain As Low As 5 Milliamp With 45 Millilumens Output 





STATIC FREQUENCY CONVERTER 


Called Micro Lamps, these 0.0139” diam- 
eter lamps are 0.138” long. Units are 
rated at either 1.2 or 1.5 volts. The 1.2 
volt type have a life rated at 1,500 hours, 
minimum, while the 1.5 volt units have a 
life rated at 1,000 hours. 

At present, 5 different types are avail- 
able. Model M1A has a current drain of 
5 to 8 milliamp. Type M1 has a drain of 
7 to 10 milliamp. The M2 also has a cur- 
rent drain of 7 to 10 milliamp but is a 
few hundredths of an inch larger in 
diameter. The HM 3 lamp draws 10 to 14 


[Basler Electric Co.] 


Converts 50/60 ~- To 380-420 Cps — 1¢ Or 34 Output 





SOLID STATE POWER MODULES 
soatint 3 to 50 V, 1 to 150 Watts — Regulation Accuracies +0.05% & +0.5% 





Supplied in three standard enclosures — 
portable console, cabinet, and 19-inch rack 
—this static inverter is available in ratings 
from 600 va to 3600 va three-phase power, 
and from 800 va to 1200 va single-phase 
power. 

Converter maintains 1% individual phase 
voltage regulation; with a standard oscil- 
lator 1% frequency stability. Power factor 
variations from 0 lag to unity to 0 lead are 
handled without deterioration of electrical 
performance. This all solid state converter 
is capable of withstanding sustained short 


‘ 


[Technipower, Inc.] 


Offered in 400 models, these M Series 
solid state power modules have an input 
voltage range of 105-125 v and an input 
frequency range of 40-400 cycles. 

Ranging from 3 to 50 v and from 1 to 
150 watts in two regulation accuracies, 
+0.05 and +0.5%, these units employ 
overcurrent limiting circuitry for protec- 
tion against overload and short circuit. 

Other specifications include: ripple, less 
than 1 mv rms on “A” models, less than 10 
mv on regular models; output adjustment 
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For ruggedness, the units are 
lated in epoxy. 





S 














Units provide a simple means 
guarding personnel against suddeq D 


in radiation levels. 


PRICE: $60.00. AVAILABILITY: From 
Victoreen Instrument Co., 5806 Hough Ave, Dey 
EP, Cleveland 3, Ohio. SALES MGR: W. A. Mety. 
thy, EN 1-6200; for nearest rep see tee 
(1961-62 Ed). OTHER PRODUCTS: See eem pp iy 
1589 
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milliamp and provides 50 to 60% 
lumens. The HM 4, with the same 
draws from 10 to 15 milliamp. 

In instrumentation, units can be 1 
as needle lights on the tip of in 
pointers. They can serve as Fen 
lamps, in computer readouts, or im ph 
telectric systems. 

PRICE: Contact Sales Offices. AVAILABILITY: Fron 
Stock. MFR: Miniature Lamp y Aes ae 


Broadway, New York 13, N. Y. SALES 
Heineman, WO 6-4294 


Check 195 Reader Service Card 10}6i 
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circuits, both line-to-line and line-to-ground 

Waveform distortion of less than 2% ani 
controllable modulation of output voltage 
and frequency are other features. 


PRICE: Contact Sales Offices below. AVAILABILITY: 
2-4 weeks. MFR: Basler Electric Co., Box 269, Dep! 
EP, Highland, III. SALES OFFICES: See eem p. 1660 
(1961-62 Ed.) OTHER PRODUCTS: See eem p. 1519 


Check 19§ Reader Service Card 10/61 


10% (screwdriver adj.), 20% at 9% 
of rated current or at 55°C max base 
temperature; polarity, can be used post 
tive or negative. 

Units incorporate a rack mounting de 
sign (see photo). 
PRICE & AVAILABILITY: Contact Sales M wey) 
MFR: Technipower, Inc., 18 Marshall St., bent ’ 
South Norwalk, Conn. SALES MGR: J , 


VO 6-7000; for nearest rep see eem Pp. 18 
62 Ed.) OTHER PRODUCTS: See eem pp. 
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TIME-SAVING 
CLOT] D) xin al O) ane 


SPECIFYING 
DEFLECTION 
YOKES 


Aiptie, 


Helps speed your project. Eliminates 
confusion in choosing the right yoke. 

Engineers have saved countless 
hours, many dollars and numerous 
headaches by using this simple Guide 
Sheet For Specifying Deflection Yokes. 

Offered as a public service to engi- 
neers by SYNTRONIC INSTRU- 
MENTS, INC., YOKE SPECIAL- 
ISTS, the only firm devoted primarily 
todeflection yoke manufacture; there- 
fore preeminently qualified to help 
you specify the correct yoke for your 
application. Complete line for every 
military and special purpose—in pro- 
duction quantities or custom designed 
to your specific requirement. 

Phone our nearest rep. today for 
your Time-Saving Guide Sheet. 
Boston-New Eng.: Stan Pierce, Inc. 

Phone: NOrwood 7-3164 


New York Area: Bressler Associates 
Phone: N.Y. OXford 5-0255 


Philadelphia Area: Massey Associates 
Phone: MOhawk 4-4200 


Wash.-Balt. Area: Massey Associates 
Phone: APpleton 7-1023 


Indianapolis: Joe Murphy 
Phone: Victor 6-0359 


Los Angeles: Ash M. Wood Co. 
Phone: CUmberland 3-1201 


No Obligation. We are glad to help you. 


SyntTOnIC 


INSTRUMENTS, INC. 
trialRoad A 
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Sensitive Relays at Sensible Prices 



















Style 1006 
SPDT 





Style 1007 
SPDT 






Price Electric Series 1000 Relays Now Feature... 


Sensitive Operation « Solder or Printed Circuit Terminals 
Open or Hermetically Sealed Styles « Low Cost 


These versatile sensitive relays are designed for applications where 
available coil power is limited. They retain all the basic features, 
such as: small size, light weight and low cost, that make the Series 
1000 General-Purpose Relays pace setters in their field. 





































Typical Applications 


Remote TV tuning, control circuits for commercial appliances (including 
plate-circuit applications), auto headlight dimming, etc, 


General Characteristics 


Standard Operating Current: 
1 to 7 milliamps DC at 20 milliwatt sensitivity 


Maximum Coil Resistance: 16,000 ohms 

Sensitivity: 
20 milliwatts at standard contact rating; 75 milliwatts at maximum 
contact rating. Maximum coil power dissipation 1.5 watts, 


Contact Combination: SPDT 


Contact Ratings: 
Standard 1 amp; optional ratings, with special construction, to 
3 amps. Ratings apply to resistive loads to 26.6 VDC or 115 VAC, 


Mechanical Life Expectancy: 
30,000,000 operations minimum. 


Dielectric Strength: 500 VRMS minimum, 


For Additional Information, contact: 


PRICE ELECTRIC 
CORPORATION 


320 Church Street + Frederick, Maryland 
MOnument 3-5141 - TWX: Fred 565-U 


Check 4§ Reader Service Card 
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NEW PRODUCT 





LITERATURE 














F-M ANTENNA MOUNTING Sec. 1200 


Entitled “Problems Encountered in 
Mounting F-M Antennas on various 
Types of Supporting Structures”, this 
paper was recently presented at the 
National Association of Broadcasters. 
The report includes a number of pat- 
terns resulting from various methods 
of mounting f-m antennas. Collins 
Radio Company, Broadcast Advertis- 
ing, Dept EP, Cedar Rapids, Iowa. 


Check 210 Reader Service Card 


TAPE RECORDING HEAD 
REFERENCE Sec. 1300 


This guide lists replacement heads 
for tape recorders produced by 38 U. S. 
manufacturers, including Revere and 
Wollensak. The 16-page booklet lists 
over 200 models. Robins Industries 
Corp., Dept EP, Flushing, N. Y 


Check 271 Reader Service Card 


MOTOR-RUN CAPACITORS Sec. 1500 

Four-page catalog 171 B1.1, con- 
tains general information, standard 
ranges, capacitor life data, capaci- 
tance tolerances, power factors and 
graphs on this manufacturer’s com- 
plete line of a-c motor-run capacitors. 
New Bedford Div., Aerovox Corp., 
Dept EP, New Bedford, Mass. 


Check 272 Reader Service Card 


COMPACT CERAMIC CAPACITORS Sec. 1500 


Bulletin No. 6141C lists ceramic 
capacitors with 25-volt ratings. Ca- 
pacitance range is from 0.01 uf to 
0.1 uf. Units are for use in automobile 
radios and similar transistorized gear 
as well as for bypass applications. 
Send request on letterhead to Techni- 
cal Literature Section, Sprague Elec- 
tric Co., Marshall St., Dept EP, North 
Adams, Mass. 


MINIATURE 12 VOLT 

DECADE COUNTER Sec. 2000 

Four page technical bulletin B264 
describes solid state F1601 portable 
12 volt decade counter. Total power 
is 1.2 watts. Frequency is 200 kc. 
Photograph, block diagram and data 
included. Robotomics, Inc., 2422 E. 
Indian School Rd., Dept EP, Phoenix 
16, Arizona. 


Check 273 Reader Service Card 





LOGIC MODULES Sec. 2000 


A 16-page two color catalog cop. 
tains information on the use of logic 
modules with typical applications in 
shift registers, accumulators and 
counters. Included are block diagrams 
and schematics of 10 basic logic cir. 
cuits. Computer Techniques, Ine. 
33-00 Northern Blvd., Dept EP, Long 
Island City 1, N. Y. 


Check 274 Reader Service Card 


PERIPHERAL COMPUTER 
EQUIPMENT Sec. 2000 


Catalog SP140 describes peripheral 
equipment for the PB250 computer. 
It lists magnetic tape units, high 
speed buffer, high speed paper tape 
reader, paper tape punch, card reader, 
digital graph recorder, analog to digi- 
tal and digital to analog converters, 
line printers, battery power supply 
and a memory extension unit. Packard 
Bell Computer, 1905 Armacost Ave, 
Dept EP, Los Angeles 25, Calif. 


Check 275 Reader Service Card 


SHAFT POSITION ENCODER Sec. 2000 

Bulletin 312-2 describes units de- 
signed to operate under extreme 
ranges of environmental conditions. 
Units operate in a temperature range 
from —65°F to 162°F at +8g to 1,000 
eps and under 100 g steady state in 
longitudinal axis. Units meet MIL 
specs for humidity, salt spray and | 
vibration. Datex Corp., 1307 South 
Myrtle Ave., Dept EP, Monrovia, | 
Calif. 


Check 216 Reader Service Card 


TEST PROBE RECEPTACLES Sec. 2100 

Bulletin 474 contains specifications 
for test probe receptacles used to test 
printed circuitry. The two-page bul- | 
letin lists a two-leg and a three-leg 
type. Amp Incorporated, Dept EP, 
Harrisburg, Pa. 


Check 21] Reader Service Card 


STATIC MACHINE CONTROLS Sec. 2200 


A brochure describes control sy% 
tems, consisting of logic elements 4! 
associated accessories, which exercise 


(Continued on Page 68) 
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FREPLACEMENT. 
-CHART. PAPER: 





= FT tow yeu can oer direct is 
and save the recorder '-4 
manufacturer's mark- + 
up! Judson Bigelow 
Chart Papers are “‘in- 
strument quality”... 
are guaranteed equal to 
brand name charts. } 
Available for most re- 
corders — 


pat 


+H 


Jt 





BRUSH . 

see — ESTERLINE- ANGUS + 

r++ LEEDS & NORTHRUP + 

a TF BROWN 
OFFNER a 

TEXAS INSTRUMENTS 

- VARIAN ASSOC. 

and Eastman Kodak Charts 
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Ces, etc. 1 
or | 


New Low-Cost = 
Precision Styli }— 


Get longer life preci- 
sion recorder styliand —- 
pens... for Sanborn }—— 
and Brush recorders }—+- 
. . at substantially 
lower prices! All stand- § 
ard types available. Use | 
coupon below for com- 
































plete information and 
prices. 
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fLeEcTRONICS Inc. 
JUDSON BIGELOW SALES DIV. 


69 Centerville Rd., Warwick, R. |. 
REgent 7-2000 TWX WRWK 226 
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Please send me a free trial roll of 
your instrument quality charts. 


IMPORTANT: My recorder’s name and 





model is: 

ets: ap anti anenininiednapepebabenestiins ' 
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Name... } 
ae } 
ERE ere ee ee ; 
ee Rae H 
0 1 
L Send info on Styli type Z............-cc.0-+- ' 
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INSTRUMENTS FOR INDUSTRY standard 





Check with IFI first for that IF strip or ‘‘special pur 
pose’’ amplifier! Our work in designing and produ 

ing electronics systems has resulted in an array of 
IFl units that meet stringent specifications at lower 
cost than you'll find elsewhere...and most of them 
are available for immediate, off-the-shelf delivery 
Just tell us your requirement. More than likely, we'll 
come up with the goods! 





+f 
“INSTRUMENTS FOR INDUSTRY, INC. 


101 NEW SOUTH ROAD + HICKSVILLE, L. I, N.Y. * OV 1-7100 
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New 





Month 


HIGH VOLTAGE POWER SUPPLY [Franklin Systems, Inc.] 
Seven Models With Outputs From 800 + 10 Volts To 2,000 +50 Volts 


Operating from a supply voltage of 18 to 


30 vde (22 vde nominal) and a current of 





PL 





60 ma, the model 15-W-004 d-c to d-c regu- 
lated 
available in seven output voltages: 800, 
900, 1,000, 1,200, 1,500, 1,800 and 2,000. 


high voltage power supplies are 


Output current is 100 ua and ripple is 


| less than 250 mv. The output terminals are 
| isolated; either the positive or negative ter- 
minals may be grounded. The load resist- 
ance should be not less than 1 megohm per 


100 volts. Drift results in less than a 2% 
t change in output voltage over the operat- 


RACK MOUNTED POWER SUPPLIES [47noux Corp.] 


Withstand Four 6-In. Bench Drop Tests 


j 





SILICON POWER SUPPLY 
Line And Load Regulation 0.25% 
| " "y 





TUNNEL DIODE POWER SUPPLY 


Output Voltage Adjustable Remotely 











ae | 
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Low-voltage and transistorized, these 


| a-e to d-c ground power supplies are de- 
| signed for applications including equip- 
ment operation and secondary battery 
charging. 


Four basic types are offered: 4.5 vde, 


5 amp output; 4.5 vde, 10 amp output; 
30 vde, 5 amp output; 4.5 vdc, 10 amp out- 
put for battery charging. Output imped- 
ance is 0.5 ohm max, from dc to 1 me. 


Load transient regulation for categories 


1, 2 and 4 is +0.2 v peak, 0 to full-load 
switching, with 50-usec recovery; for cate- 


[Transistor Devices, Inc.] 


Available in 0.25 and 0.5 ampere ratings, 


with output voltages from 5 to 25 volts, 
the SM series silicon transistor regulated 
power supply features a ripple of 2 mv 
max. Input voltage is 105-125 volts, 60- 
400 eps. 


Packaged in an extruded aluminum case 


356” x 41%” x 51%”, the unit’s ambient tem- 
perature range is —20°C to 71°C at full 
load current and —20°C to 85°C at 50% 
rated current. 


Hermetically sealed silicon rectifiers, 


computer grade capacitors, all silicon tran- 


[NJE Corporation] 


Model TD-1.2-1 has an output of 0 to 
1.2 volts, and 0 to 1 amp. Input power is 
115 volts rms (+10%) at 60-400 cps. 

For remote programming, the circuit 
has a sensitivity of 4 mv per ohm. The 
output voltage can be adjusted by insert- 
ing an appropriate value of resistance in 
series with remote sensing leads. Any 
number of units can be connected in series. 

Static regulation is: load, +0.2 mv; 
line, +0.25 mv for +10% line. 

Units operate continuously at 45°C, 
derating linearly to zero at 75°C. Sta- 






| 
| 
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ing ambient temperature range of —107 
to 130°F. 

Applications include: geiger tube sup- 
ply; low-noise, high-voltage bias supply; 
scintillation counting supply; portable in. 
struments; proportional and _ neutrop 
counters. 






PRICE: $195.00 ea (samples). AVAILABILITY: 3 
days. MFR: Franklin Systems, Inc., P. O. Box 
Dept EP, West Palm Beach, Fla. SALES MGR: p. 
Ryan, TE 3-4602. 


Check 198 Reader Service Card 10/61 


gory 3, +1 v, 0 to full-load switching, 
with 100 usec recovery. 

All types operate from 115 vac, 60 eps 
power. The temperature range is from 
—7°C to 43°C. 

The supplies, designed for the standard 
19” relay rack, occupy 5%” of vertical 
space. 

PRICE: $1,500.00 to $2,000.00 (depending on qty 
& requirements). AVAILABILITY: 30 to 60 days. 
MFR: Arnoux Corp., 11924 W. Washington, Blvd. 


Dept EP, Los Angeles, Calif.; for nearest rep see 
eem p. 1652 (1961-62 Ed.) 
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sistors and dual zener circuits provide a 
rugged unit, without encapsulation. 

This externally fused power supply is 
short circuit proof. 


PRICE: $105.00 (0.25 amp); $135.00 (0.5 amp). 
AVAILABILITY: 2 wks. MFR: Transistor Devices, 
Inc., 40 Factory St., Dept EP, Cedar Grove, N. J. 
SALES MGR: J. A. Gilson, CE 9-1000; for nearest 
rep see eem p. 1862 (1961-62 Ed.) OTHER PROD- 
UCTS: See eem p. 1248 


Check 200 Reader Service Card 10/61 


bility is +1 mv for an 8-hour period. | 
Self-limited under short circuit condi- 

tions, the supply can tolerate overload of 

complete short for an indefinite period. 


PRICE: $125.00. AVAILABILITY: Contact Sales Mer 
below. MFR: NJE Corporation, 20 Boright Avé, 
Dept EP, Kenilworth, N. J. SALES MGR: H. J. 
Lutz, BR 2-6000; for nearest rep see eem p. 1 
(1961-62 Ed.). OTHER PRODUCTS: See eem PP 
1207-1221 


Check 201 Reader Service Card 10/61 
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The Best Miniature Soldering fron 
In The World . . . om 


110-115 volts 
No Transformer 


Weighs 1 ounce 
614 inches long 












$43° EACH 


fone) oF 6 








IN L 
Tips extra 
the best low wattage soldering iron made . . . has sealed 
element to maintain constant temperature around 626°F. 
@ Ultra-flexible 3-wire cord . . . grounded . . . 50 
megohms between element and tip protects com- 
ponents and operator. 
@ Bright “safety” yellow handle stands more than 
1000°F . . . stays cool. 
@ Easy slide-on tips . . . stay hot under production 
speeds . . . made of tungsten-copper alloy; nickel 
or iron plated; diameters from 3/32” to 3/16”; 
spade or chisel ends. 
trons furnished less plugs: heavy-duty 2 or 3-pronged plugs available. 


Write: 
M. M. NEWMAN CORPORATION, Dept. 2 













SS 79 Clifton Avenue, Marblehead, Massachusetts 








Make SMITH BP ng Source of Supply for SWITCHES. These 
s 


leading brands fully stocked 
from our warehouse or thru 


for quick availability either 
our nationwide network of 


major Electronic Parts Distributors. 














CUTLER- 
HAMMER 


tui 


© TOGGLE SWITCHES 
@ MINIATURE 

MILITARY SWITCHES 
© PUSHBUTTON SWITCHES 
© “ST” SWITCHES 





ARROW, HART 
& HEGEMAN 


ilid 


© CANOPY SWITCHES 


® MOMENTARY PUSH 
SWITCHES 


® ROTARY SWITCHES 
® SWITCH ACCESSORIES 
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JANCO vcore 


‘ otary 
i. OF Selector 
c Switches 







ACTUAL SIZE 


All Janco switches are designed and built to exceed MIL-S- 
6807A. Possessing long-life with a high degree of reliability, 


they exceed the operational and environmental requirements 
of shock, vibration, altitude, and explosion. Because of their 


design and construction, all Janco switches are ideally suited 


for dry circuit and signal level switching applications. 


SPECIFICATIONS 


Electrical Rating: Make, break, and carry 
Up to 5 amps 115V AC and 28V DC resistive, 
and 2 amps 28V DC inductive 


Contact Positions: 2 to 12 positions 

Index: 30°, 36°, 45°, 60°, and 90° indexing 
Decks: 1 to 16 decks (single pole) 
Write today for complete detailed specifications. 


JANCO CORPORATION | 


3111 Winona Avenue, Burbank, California 


Check 5] Reader Service Card 
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MICRO TOGGLE SWITCHES 


$u8ean Te 


@ ROCKER ACTIVATED 
@ “TS” TOGGLE SWITCHES 


@ SEALED “TS” 
TOGGLE SWITCHES 


@ BUSHING MOUNTED 
@ “UL” LISTED 


@ 3-HOLE MOUNTED 
“TS” TOGGLE SWITCHES 








KULKA 
“ST” SWITCHES 


awk 


$140-42-50-52 
SERIES 





CONTINENTAL-WIRT 
SLIDE SWITCHES 


HMR 


@ WITH DETENT 
@ TRIPLE THROW 
© SPRING RETURN 












In Canada: ATLAS RADIO 





HERMAN H. 


NTT 


INCORPORATED 
* 2326 Nostrand Avenue, Brooklyn 10, W. Y. 


Phone: Cloverdale 3-7900 
Menutecturers of Electronic Components 

















NEW Free Catalog! — 


PURCHASING AGENTS 


& ENGINEERS 
e Detailed Spec- 
ifications 
© Data 
e Dimensional 
drawings 
All in the NEW 
Smith Catalog! 
Send today for 
yours. Dept. 11. 





rp., Ltd., Toronto 19, Ontario 








Check 58 Reader Service Cord 
Page 55 











New  - - * Ce Fal 
a . d 





SOLID STATE HV POWER SUPPLIES | Flectronic Research Associates, Inc.| 
For ysivens, Magnetrons — 1, 3 Or 5 Kv DC At 100 na 


—— } 




































These miniature power supplies, meas- High switching rates provide o 
uring 15%” x 1%” x 2%”, are encapsulated transient response and maximum 
in transformer-type housings. Called reduction. 2 
Micropak, the units can be ordered to op- Circuits include transient protectors and 
erate from an a-c line, 60 to 400 cps or are short-circuit proof. 
from 25 to 29 vde sources. Either regu- Regulation is better than +0.5% 
lated or non-regulated outputs can be ob- input and load variations. Ripple igs Jeg 
tained. than 0.5% rms. 
4 Units utilize balance transistor keyers price: $105.00. AVAILABILITY: From stock. | 
| to convert the input power to a high fre- Electronic Research Assoc, nc, © 67 cat 





» quency source. Regulation is accomplished rg hy cee ae MGR eem Pp 1712 { 


at low voltage levels by control of the 62 Ed.) 
characteristics of the transistor keyers. Check 202 Reader Service Card 10/6} 








DUAL STABILIZED POWER SUPPLY [Embree Electronics Corp.] 
Load Regulation, Line Regulation, And Drift 0.001% 


' 


Providing 200 milliamp output at 300 Thermally-compensated zener diodes ate 
vde and —300 vde, Model PS/200/3.5 references. 
power supply contains less than 200 uv Units are 3%” high and made for 1¥ 
hum, noise and ripple. rack mounting. Weight of the , 

The unit’s output impedance is less than finished power supplies is 35 lb. Output 
0.01 ohm up to 4 ke, less than 0.02 ohm voltage is adjustable by front-panel 
up to 10 ke and less than 0.10 ohm up to mounted potentiometer to +5%. A 10 amp 
200 ke. This low output impedance is said 6.3 vac filament tap is provided. 
to assure virtually no interaction between 
operational amplifiers, when used in ana- 


PRICE: $295.00. AVAILABILITY: 4 to 6 wks. MPR 
Embree Electronics Corp., 993 Farmington Ave, 





log computers. Dept EP, West Hartford 7, Conn. SALES MGR | 
This dual regulated, chopper-stabilized J: Embree, AD 2-5144 
‘ + unit utilizes silicon diodes as rectifiers. Check 203 Reader Service Card 10/61 | 
| _- 
| 
| 
. ; ; Mod 
HIGH VOLTAGE POWER SUPPLY [Spellman High Voltage Co.] +S 
| Tuc 
Variable Output 15 To 40 Kv At 2 Ma ie 
| Operating from 117 vac line current, The 19” x 12%” x 13” unit is metered 
Model 2M-40 high voltage power supply with both voltage meters and dual range 
Provides a continuously variable output of current output meters. Either rack or 
15 kv to 40 kv. Built for continuous duty, cabinet mounting is available. Finish is 
the units are designed for use in insula- gray hammertone. 
tion testing, plastic pinning, electrostatic W 
flocking and painting, and tv tube spot price: $340.00 (add $15.00 for cabinet mounting. [B ** 
knocking. AVAILABILITY: From stock... MFR: S _ Hip Bi: 
Voltage Co., 1930 Adee Ave., Dept , Bronx —p 


One of the safety features is a shorting 
- : N. Y. SALES MGR: W. Speliman, KI’ 70306; fo 
bar which shorts the high voltage output nearest rep see eem p. 1844 (1961-62 Ed.) OTHER prop 





nee 


when the unit is not in use. The unit, pro- PRODUCTS: see eem p. 1236 ucts, 
tectively fused at the input and output, = 
has terminals at the rear of the chassis. Check 204 Reader Service Card 10/61 @ ..,, 


TRANSISTORIZED BATTERY CHARGER [Flectro Development Corp.] 


Supplies Constant Current, Adjustable From 0.1 Amp To 10 Amp 


Model 2-271 battery charger will handle is provided so that 30 volts drop in the line 
batteries having fully charged voltages between the charger and battery can 
from 1 to 50 volts. When the battery tolerated. 
reaches a preset value, a voltage sensing Units measure 8%” x 15” in a 19” relay | 
circuit causes the charger to shut down. rack. Weight is 70 lbs. Cabinet mounting 

An automatic cycling mode of operation is also available. Chargers are fully tral 
will turn the charger on at a preset upper sistorized. 
limit and turn it off at a preset lower 
limit. PRICE: $1,950.00. AVAILABILITY: 30 to 60 days. 


ili at s : s MFR: Electro Development Corp, 4530 Union 
Stability at any setting is better than Place NE. Dept EP, Seattle 5, Washington. 


1% for the charging current and better MGR: E. Gellert, LA 5-4700; for nearest rep s€ 
than 0.5% for the automatic stop charge *™ - "1708 (1961-62 Ed.) 


and start charge voltages. Remote sensing Check 205 Reader Service Card 10/61 
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Pulse Rate Integrator 
FREQUENCY:10-DC 
CONVERTER 


@ SMALLEST and 
Most Economical 
Multi-Range Plug-in 
Module Available 

® 6 MODULES Mount 
in 19” Width 


SRxp 8S 28 FS 


module is used to con- 
vert signals from flow- 
meters, tachometers, and 
similar frequency gene- 


_ 
= 


rating devices to a dc | 


voltage. Featuring con- 


This flexible, economical § 


tinuous monitoring of # 


quency range selector, 
manual and automatic 
calibration using internal 
. crystal calibrator, float- 


ing de output voltage 

j+——— 19° ——__-4 precisely proportional to 
a : 

Features Self-Contained Power input frequency, auxiliary 

Supply and Calibrating Frequencies 


square wave output for 

operating counters and 

Frequency Range: 5 cps to 3.2 kc recorders. 
(continuous full scale adjustment 
from 100 cps to 3.2 kc) 

Input Sensitivity: 5 millivolts 

DC Output: 0-5 volts (floating) 

Linearity: 0.1% of full scale 

Pulse Output: Suitable for counters, 


recorders, galvos INSTRUMENTS, INC. 
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} channel in use by meter | 
indication, multiple fre- | 








SHOD EQUIPMENT 
AND STEEL SHELVING 


Modular Benches e Steel Shelving e Work Benches 
+ Swck Carts « Handicabinet* Benches « Service 
| Tucks « Stacking Boxes e Parts Bins e Small 
im Parts Cabincts and Cases. 





nge 


When you need steel equipment priced right 
4i —produced right—and delivered right on time 
| ie —specify BAY, for integrated service. In long 








for we, all products have proven to be designed 
HER properly, produced properly . . 











. BAY prod- ney 
ucts, unconditionally guaranteed, normally are —_— 
in stock (including all the new lines) ready | 

/61 for immediate shipment. For top quality a 
Products, quick delivery, specify BAY. —_ 


























be 
slay 
‘ing complete pricing 
“ane & information, and the name of your local 

F distributor. 

es BAY PRODUCTS DIV. y 
2a ae, AMERICAN METAL WORKS INC. 

1836 W. Cambria St., Phila., 32, Pa. a 

see , MEA 

i BAldwin 9-1805 
)/61 Ue: 
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316 Hand-Soldered Joints. 


Dip-soldering techniques just aren't good enough. Navcor tran- 
sistorized digital systems modules (an elegantly conceived,com- 
patible series of plug-in cards) are as near to perfection as the 
present state of the art can get. And their production meas- 
ures up to their design. 


Result (from a paper read at the 1960 National Electronics 
Conference, Chicago): "The motion comparison logic, revers- 
ible counter and the digital-to-analog converter are composed 
of Navcor 300 Series Modules. Over an operating period of 
eight months, there was only one component failure.” 





Which is why, in Government and industrial specifications, 
you so often see the phrase “Navcor, or equal.” 


Data on modules or consultation on complete special-purpose 


digital systems on request. Navcor, Valley Forge Ab 
Industrial Park, Norristown, Pa. GLendale 2-65314. Wiel ) 


NAUCOR 


Transistorized Digital Systems Modules 
and Special-Purpose Digital Systems 


Check 53 Reader Service Card 
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CRYSTAL GAGING AND SORTING MACHINE 
Handles Crystals 0.040” In Diameter Or Square And 0.002” Thick 


TAPE ANALOG RECORDER/REPRODUCER 
Sixteen Data Channels And One Auxiliary Channel 


New Pre cts of the Month 


DUAL-RANGE RESISTANCE WELDER [Unitek Corp.) 
Full-Circuit Switching Of Two Separate Watt-Second Capacity Ranges 


Furnishing millisec welding energy for 
joining fine wire, microcomponents, cir- 
cuitry junctions and _inter-connections, 
Model 1039 dual-range resistance welder 
is a solid-state, precision welding power 
supply with two capacity ranges. 

Operable from standard 115 v a-c line 
current, the welder rectifies the input cur- 
rent to dc, then stores it in electrolytic 
capacitors. 

The energy storage ranges from a low of 
0.04 to 3 w—s to a high of 0.2 to 15 w—s. 
Discharge time is less than 0.001 sec. 


Designed for use in the transistor indus- 
try, this crystal wafer gaging and sorting 
machine checks and sorts germanium and 
silicon wafers for transistors according to 
thickness. 

Fully automatic, the machine is said to 
handle crystals as small as 0.040” in 
diameter or square and 0.002” thick, and 
groups a batch into 10 individual sizes 
differing from one another’ within 
0.000050”. 

The unit’s range is 50 to 500 microns 
thickness; it has ten sorting groups and 


DUST-FREE WORK STATION [Crajftools, Inc.| 


Includes Internal Exhaust System — No External Duct Required 


Dust-Kleer is a self-contained, dust-free 
work station with an internal exhaust sys- 
tem that picks up dust and fumes at the 


-point of work, passes them through a or Transite — can be supplied on special 


replaceable filter (which traps the un- 
wanted particles), and exhausts clean air. 

The unit has twin lights that illuminate 
the work area, a hinged plexiglass eye- 
shield for safety and vision, individual 
switches for the control of the system and 
lights, and two 110-volt outlets for solder- 
ing irons or hand grinders. 

A pilot light and circuit breaker are in- 


A single 19” cabinet rack contains the 
generai purpose recorder/reproducer 
Model FR-100C system, which is capable 
of either Direct, FM, PDM or PCM (serial 
and parallel) recording and reproduction. 
Electronic amplifiers for the systems are 
shielded, plug-in modules with etched- 
board mounted circuitry. 

Transports are used with either %- or 
l-inch tape widths and accommodate 
either 14- or 10%-inch Ampex Precision, 
or NAB standard reels. 

The tape transport operates in two 


{Carl Hirschmann Co., Inc.| 


| Ampex Instrumentation Products Co.] eem File System $ 


— 


f 


Adjustable capacitor storage Voltage is 9 
to 365 v de. 

This unit has a repetition rate of 10 
welds per minute at max Settings; 16) 
welds per minute at min settings. 

Designed for bench installation, the unit 
measures 6” h x 11” w x 12” d. 





PRICE: $295.00. AVAILABILITY: From stock. wr & 234 
Unitek Corp., Weldmatic Div., 950 Royal Oaks len 
Dept EP, Monrovia, Calif. SALES MGR: R. L. Maj 
EL-9-8361; for nearest rep see eem p. 188] (186 * 
Ed.) ws . 
Check 206 Reader Service Card 10/61 + 
19/3 
49/4 
1% 
i 
wis 
=< 
Pp 
Brel 
fice 
synond 
three extreme groups. Group size is adjust. fa" 
able between 1.0 and 20.0 microns. Limit § ™" 


deviation at 0.25 micron is approximate, 
Maximum capacity is 3,600 samples pe § ! 
hour. Hy 


PRICE: Depends on requirements. AVAILABILITY: pont 
From stock. MFR: Cari Hirschmann Co., Inc. # 
Park Ave., Dept EP, Manhasset,, N. Y.; for nearest —_ 
rep see eem p. 1747 (1961-62 Ed.) OTHER PROD 
UCTS: See eem p. 1255 


Check 20] Reader Service Card 10/61 165 


corporated in the units’ control panel. on 
The unit measures 24.5” x 18.5” x 1%. 
Various work surfaces — Formica, plastic, 


order. An accessory bracket for magnifiers, 
work holders, and other attachments is 
available. 


PRICE: $125.00. AVAILABILITY: From stock. MFR: 
Craftools, Inc., 396 Broadway, Dept EP, New York 
13, N. Y. SALES MGR: M. Miller, WO 6-0231 


Check 208 Reader Service Card 10/61 


A 
SO 


speed ranges with four speeds in each 
range: (Range 1) 1%, 3%, 7%, 15 1% 
(Range 2) 7%, 15, 30, 60 ips. 

The electronics bay provides space for 
17 es amplifier modules in its 
rack. 


PRICE & AVAILABILITY: Contact Sales Mgr be 
low. MFR: Ampex instrumentation Products C0. 
934 Charter St., Dept EP, Redwood City, P 
SALES MGR: P. Weber, EM 9-7111; for nearest 

see eem p. 1648 (1961-62 Ed.). OTHER PROD 
See eem pp. 1262, 1263 


Check 209 Reader Service Card 10/61 | 
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This series of B rnbach Coiled Kinkless Retractile Cords are | permanently coiled into a woe like shone 
without the use of metal springs or elastic bands. They have inherent ‘‘Recovery’’ properties. These Retractile 
cords extend approximately six times its retracted length, returning to its exact original shape and length when 
released. Always as long as you need them and no longer, they will not kink, tangle, trail, knot or dangle on the 
floor or bench and cause accidents 


ADD SHELEOLAARIS 


MICROPHONE otractile CABLES 
sToc K 7 Uu nd BE R< DESCRIPTION: Single and multi-conductor shielded microphone cable jacketed. This cable 


Temains neat and compact with no danger of tripping or of the wire becoming entangled in equip- 







































































R f ment, Also suitable for stereo and additional speaker extensions, 
: Retracted Approx. Leth 
POWER elractile CORDS Cat. No. Length Extended Cond. Size AWG 
1.3,4CONDUCTORS IN 36 INCH RETRACTED, 18 FEET EXTENDED 895 48” 25’ 1 No. 24 Shielded 
(ENGTHS, NEOPRENE UL APPROVED <s Pa 1 { No. 24 Shielded 
a oe 1 No. 24 Shielded 
Cat. Size UL Cat. Size UL oNe 23 
me «Conde. AWG = Type Type 896 bal 25° 3 {_icNe: 34 shieraea 
nee SS Re GR Ee sJO : 1-No. 23 
Lf $ 3 80 =m a. ~~ 3 { TNo: 3 snteraca 
eH.» : , 2-No. 23 
ms -B = 897 48” wie aa: _ ae (. {. 
18. 80 ° 2-No. 23 
° ;: 16. SO eee een ENCE "CT ‘és: >]. 
wi/3. 16.. " 2-No. 23 
sos 48”... _ RT 4 (e:. > 
2-No. 23 
R A ES rs 6"... 4 C Fee & ascne 
POWER Kelractile CORD SETS 
























om wr, <Fommnnmnnns (__$NO. 34 Shlelded 
-No. e 
| hg AE ‘pplication 1s Additions! conductors and sizes available. CONDUCTORS ARE COLOR CODED 


= with oo movement. The ‘‘Answer’’ 
tough lems. Neoprene Service 

tet Sets with Molded P Male Plug one end, other 
ed stripped and tinned ready for application. 





COMMUNICATION inclile CORD 


Retracted Approx. Leth Multi-conductors stranded ——— cord _ 23 eve. a —- ry ee 

jacketed. 18’ lengths can be cut to exact requirement. Nom. cond. resistance .022 ms per 
Cat. Ne. Length Exten ot Conds. Size AWG = — linear foot. Maximum working voltage 120 volts. Current carrying capacity 1 ampere. 
m0 a 

Approx. Lgth 
Extend Conds. Size AWG 

02/3 3” ve ‘ 4 3 a siete 
CONDUCTOR COLOR CODING: 1—Black, 2—White, 3— Green ae yee: 











I om bo 





TEST LEAD Rb-actile WiIikE qumucess, cusee “CODING: 1—Bla 
rown. 


con uctors and sizes 

Stretch coiled kinkless test lead wire description: 12” coil—stretches to 
approx. 6 feet. One — No. 20 stranded copper neoprene insulation 
BOD. Colors: Red, Black 








Cat. Ne. Std. Pkge. 
” 12” Retracted—Approx. 6° Extemded .............ccccccccscsseseseseeeeeseneenee 6 
65 24” Retracted—Approx, 12’ E: ded 6 
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| FILE SYSTEM ok 


THIS SYMBOL IS SAVING VALUABLE TIME FOR 
ENGINEERS — PURCHASING AGENTS — 
MANUFACTURERS 


Over 9,100 filing systems are now in use based on the sem File 
Numbers. Many are departmental and company-wide systems in 
operation at the nation’s leading plants including Grumman Air- 
craft, Bulova, Baird-Atomic, North American Aviation, Litton 
Industries, Electronic Equipments Div., Aerojet-General, Lock- 
heed, General Electric, The Martin Co. 


More and more engineers and purchasing agents are using the 
sem File System. More and more electronic manufacturers are 
helping their customers save engineering time by imprinting 
the sem File Numbers on catalogs and literature. 





AMPLIFIERS 








Pulse | Rise- Peak 


Width, time Output 
Model | 10% Droop Voltage 
No. u Sec. | secs) | (Volts) RF Bandpass 


seterk 7 
44444S 


START YOUR FILING SYSTEM TODAY! 


FREE TO ENGINEERS! Product FREE TO MANUFACTURERS! 
and information on how to Rubber stamps, artwork, printing 
t up your personal filing system. cuts and special Product Index 
that lists 2800 products and their 

oom File Numbers. 


: Model G300—1 all other models — 909 


Check 326 Reader Service Card Check 331 Reader Service Card 
60 Madison Ave. + Hempstead, N.Y. * [Vanhoe 6-7755 
ges tyme 
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ew Products of the Month 


NOISELESS RELAYS AND POTENTIOMETERS [Raytheon Co.] 
Feature Small Size 1.94” x 0.37” x 0.40” — Easily Soldered Pins 


For use on close, back-to-back mounted 
circuit boards, Raysistors (CK1101P, 
CK1102P, CK1103P, CK1104P, CK1111P 
and CK1112P) are electro-optical devices. 

For use as variable resistances or 
slow switching elements, the CK1102P, 
CK1103P, CK1104P, and CK1112P have 
control voltages of 0 to 1 v, 0 to 5 v, 0 to 
25 v and 0 to 10 v. 

Types CK1101P and CK1111P are de- 
signed for chopper and relay applications. 
The CK1111P switches up to 300 v with 


eem File Syster 


an on resistance of 13 k ohms; CKiijp 
switches up to 600 v with an on Tesistanc 
of 600 ohms. Base pin terminals 
0.040” in diameter and 0.5” long. Prints 
circuit board clearance is 0.42”, 


PRICE: $10.75 (1 to 9); $8.80 (10 to 24); $7.35 
to 100). AVAILABILITY: From stock. MFR: Ry 
theon Co., Industrial Components Div., 55 Chage 
St., Dept EP, Newton, Mass.; for nearest rep sw 
eem p. 1823 (1961-62 Ed.) OTHER PRODUCTS: Se 
eem pp. 766, 803, 939, 1293, 1580-1583. 


Check 210 Reader Service Card 10)6; 


SUBMINIATURE RELAY [Electro-Mechanical Specialties Co., Inc.] 


Power Level Contact Rating 2 Amp 


Designed for applications requiring min- 
iaturization, ample contact rating, and 
high speed operation, the Micro-Mite sub- 
miniature relay 9000 Series features low 
operate and transfer times. 

Housed in a 0.275” diameter tube 
less than 0.900” long, this instrument has 
a contact low level rating of 8 wa at 16 mv. 

The relay has a coil voltage of 26.5 vde 
nominal and a coil resistance of 725 ohms 
+10%. In addition, the devices can be sup- 
plied on special order in a wide choice of 
d-c and a-c coil voltages. 


PERMANENT MAGNET PRINTED CONTACT [Executone, Inc.] 
Becomes An Integral Part Of The Printed Circuit Board 


The improved Printact permanent mag- 


~ net printed contact relay has gold plated 


spiral spring connectors placed on the coil 
terminals to permit use with single sided 
printed circuit boards. 

Simplified blade design provides in- 
creased wiping action, extending the life 
and current ratings. This plug-in unit per- 
mits automated assembly. 

Encapsulated in a %” high impact plas- 
tic cube, the relay employs a permanent 
magnet to hold the armature open. Various 
circuit board patterns available make pos- 


A-C AND D-C POWER RELAY [Magnecraft Electric Co.] 
Miniature Unit Has 50 Amp Contacts 


r 


4 


This Class 88 D a-c and d-c power relay 
has 50 amp contacts which are single pole, 
single throw, normally open or normally 
closed, double break with silver alloy 
points. 

Contact arms provide positive contact 
wipe as the contacts make and break. 
A heavy duty armature hinge is claimed 
to assure low friction for positive contact 
pressure and stable adjustment. 

This unit features fiber glass insulation 
and one-piece stationary contact support 
and terminals. 


Specifications include shock of 30 ¢) 
and vibration of 20 G’s from 5 to 1, 
cps and 10 G’s from 1,000 to 2,000 eps, I. 
sulation resistance is 10,000 megohms nin 
between leads. 

The temperature range of this 0.17 « 
unit is —65° C to 125° 


PRICE: $24.00 ea list (qty disc). 
Stock to 8 wks. MFR: El 
ties Co., Inc., 528 W. Lambert Rd., Dept & 
Whittier, Calif. SALES MGR: R. P. Goldstein, RA 
3-7271; for nearest rep see eem p. 1709 (1961-62 Ed 


Check 211 Reader Service Card 10/6 


AVAILABILITY 
ectro-Mechanical Specia- 


sible the use of a single relay for up@3 
pole double throw switching arran; 

Standard coil resistances are 75, 300an 
1,200 ohms (500 mw) at 6, 12, and 24m 
with pull-in occuring at 80% of male 
voltage. 


PRICE: $1.28 to $3.00 (depending on qty & 
AVAILABILITY: 3 wks. MFR: Executone, Inc. 
Austell Pl., Dept EP, Long Island City, N. Yaa 
nearest rep see eem p. 1718 (1961-62 Ed.) 


Check 212 Reader Service Card 10/61 


The relays are available with nee 
open contacts for 6, 12, 24 and 115 
and de. 

Over-all erptene of the 3 0 wait 


ha” 


are 1%.” x 1ll%o AG 


x 17 
PRICE: $4.25 to $6.75 (single unit prices). 
ABILITY: From stock. MFR: Magnecraft 
Co., 3354 R. W. Grand Ave., Dept EP, Chi 
SALES MGR: John Deimel, EV 4-6868; for 
rep see eem p. 1776 (1961-62 Ed.) 


Check 213 Reader Service Card 10/6! 
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PROBLEMS & SOLUTIONS 


(Continued from Page 36) 


Motor Speed/Acceleration Measure- 


ment (No. 199) We seek a system of 

electronic components to accurately measure 

] I (+1%) instantaneous rotational speed 
proximately 6” x 6” x 9” in and/or acceleration of fractional borse- 
size, weighing 30 lb each; power motors as a function of time. 

(3) For the 10-kw problem, we sug- Such measuring equipment would be 
gest three filters each approx- very useful to us as fractional horsepower 
imately 8” x 8” x 12” in size, motor manufacturers, as it is presently im- 


weighing 45 Ib each. : portant to manufacture and use constant- 
Bulletin 77-F describes special adap- speed motors. 


tations of this series. 


supply three filters each ap- 


R. H. Simmons 
Polyphase Instrument Co.. 
Bridgeport, Pa 
For Bulletin 77-F 
Check 262 Reader Service Card 


Solution A: We believe this problem 
is a straightforward application of 
our high accuracy incremental digital 
encoders developed for high precision, 
shaft rotational velocity measure- 
ments. The simplest application uses 
an “events per unit time” type of 
counter to readout velocity. This same 
type of readout can be used in meas- 
uring acceleration from a standstill. 
If the rate of change of velocity is 
high and and the “events per unit 
time” type of velocity measurement 
does not provide sufficient response, 
several other approaches can be used 
using the same incremental encoders. 
One approach is to use a bi-direc- 
-) “| tional counter, sending output of the 
\ ' encoder directly to the plus line of 
' ' 
' ] 


Solution B: Rather than filtering 5 
iva or 10 kva of three-phase power 
itmay be simpler to add smaller con- 
yerters at the harmonic frequencies 
along with a simple filter. By adding 
harmonically related square waves 
me can approach the desired sine 
wave, as indicated in the figure below. 


the counter, while delaying this same 

output which is stepped through a 

shift register by a digital clock. The 

output of this digital register is fed 

into the subtract input to the counter; 

thus, presenting the continuous dis- 
play of the monitored rate. 

Malcolm A. Douglas 

Dynamics Research Corp., 

Stoneham, Mass. 











L. Cowles, Geophysical Lab. 
Superior Oil Co., Bellaire, Texas 





@ LOW INSERTION LOSS IN THE PASS BAND. 


@ ACCURACY AND STABILITY INSURED OVER A WIDE 
RANGE OF ENVIRONMENTAL CONDITIONS. 


@ WIDE FREQUENCY COVERAGE. 





Medel F-10 
Low Pass 


Medel F-20 
High Pass 
1.35 Mas 1.5 Max 
(1.0 to 2.0 fc} 
0.5 db Mas. 
(1.0 to 1.8 fc) 
60 db Min 60 db Min 
(1.8 to 5.0 %c) | (DC to 0.5 fc 
Power Rating - 25 Watts impedance - 50 ohms 
Connectors- BNC, TNC 





High dielectric materials Pass Bend VSWR 


and unique construction 
assure reliable operation 
and afford the smallest 
standard line of coaxial 
filters available. 





Pass Band Insertion Loss 0.5 db Max 





Stop Band Rejection 

















Cuteft 
Frequency Low Pass High Pass 
(Mes) Length Length 
200 
300 3 
3 


FILTERS 


For Additional information 
write to Dept. M. 
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SMALL D-C RELAY [Figin Advance Relays] 


Contact Rating 5 Amp Resistive At 115 VAC Or 26.5 VDC 


Standard operating power of Type SP 
d-c relay is 100 mw for spdt (1 C) contacts 
and 200 mw for dpdt (2 C) with sensitivi- 
ties as low as 15 mw for 1 C and 70 mw 
for 2 C. 

These relays have standard coil resist- 
ances of 2,500, 5,000 and 10,000 ohms, with 
other resistances available. Contacts are 
rated 5 amp resistive at 115 vac or 26.5 
vde. Units have a temperature range of 
— 45° C to 85° C. 

Contact material of these units is %." 
dia fine silver and the contact arrange- 





MINIATURE RELAY 
Measures 0.2” x 0.4” x 0.5” — Weighs 5 Grams 


Requiring 0.04 cubic inch of space, the 
type JR relay meets or exceeds all applic- 
able military specs. Standard coil voltages 
are: 6, 12, and 26.5 volts. 

The spdt relay has a minimum life of 
100,000 operations with a contact rating 
of dry circuit or 1 amp at 28 vdc resistive. 

Operate and release times are 3 millisec 
max; bounce time is 2 millisec max. Con- 
tact resistance is 0.05 ohm max. Insula- 
tion resistance is 1,000 megohms at 25°C 
for all combinations and 500 megohms 

i between the coil and case at 125°C. 


[Branson Corp.] 





SIZE 9 A-C POTENTIOMETER [Perkin-Elmer Corp.} 


Ten-Turn Unit Achieves Precise Voltage Ratios 


Combining a tapped autotransformer 
and interpolating resistance element, this 
Size 9 a-c potentiometer provides high 
input to low output impedance ratio, high 
terminal linearity and low phase shift. 

Precise voltage ratios and low output 
impedance is achieved by use of a tapped 
transformer. Tap voltages do not change 
with time, use or environment. 

Specifications of the unit include a 
30,000 ohm input impedance, a 160 ohm 





ture at 400 eps. 


WIRE WOUND POWER RESISTOR 


For Panel Mounting — 35 Watt Rating 


Sm 


agen nm 


he 








ohms and a resistance tolerance of +10% 
at 68° F. 


air temperature. Free-air rating 


watts unmounted. 


heat dissipation. 
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output impedance and a 0.2 mv/v quadra- 


Equipped with a heat-dissipating metal 
mounting ‘bracket, this 35 watt wire wound 
power resistor has a range of 0.10 to 30,000 


At full rated wattage, the unit’s hot-spot 
does not exceed 340° C in a 40° C ambient 
is 25 


The resistance element, mounted on a 
12” x 12” metal panel, is embedded in 
vitreous enamel within the case allowing 


eem File System S$ 


ments are spdt (1 C) and dpdt (2 C), 

The spdt (1 C) measures 244,” x 2%" x 
14%”. The dpdt (2 C) has dimensions of 
2%” x 2%" x 1%”. 


PRICE: Approx. $3.00. AVAILABILITY: From stock. 
(standards); 4 to 6 wks (specials). MFR: Elgin 
Advance Relays, 2435 N. Naomi St., Dept EP, Byy. 
bank, Calif. SALES MGR: Duane Manning, VI 9-144. 
for nearest rep see eem p. 1639 (1961-62 Eq), 
OTHER PRODUCTS: See eem p. 1276 


Check 214 Reader Service Card 10/6} 


Units are hermetically sealed and tested 
to determine that no leakage occurs in ex- 
cess of a rate equivalent to 10 x 10-7 ce/see 
of helium at a pressure differential of one 
atmosphere. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
4 wks. MFR: Branson Corp., 41 South Jefferson 
Bivd., Dept EP, Whippany, N. J. SALES MGR: C. 
Braun, TU 7-1100; for nearest rep see eem p. 1667 
oo ee OTHER PRODUCTS: See eem pp. 
1 is 


Check 215 Reader Service Card 10/61 
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Terminal linearity is +0.05 percent. 

The instrument is available in three 
models, 5BO1, 5HO1 and 5RO1, with maxi- 
mum input voltages of 28 v, 55 v and 80v. 

Resolution is 0.01% and electrical rota- 
tion is 3,600°. The device has an excitation 
frequency range from 20 to 5,000 cps. 


PRICE: $195.00. AVAILABILITY: 4 to 6 wks. MFR: 
Perkin-Elmer Corp., Emerald St., Dept EP, Nor- 
walk, Conn. SALES MGR: L. Robbins, VI 7-041l— 
a. yiss for nearest rep see eem p. 1808 (196l- 
6 d. 


Check 216 Reader Service Card 10/61 


[Superior Resistor and Electronics Corp.] 


With a greater than 10 megohm insula- 
tion resistance the unit has a dielectric 
strength greater than 1,000 v rms when 
measured between the mounting b 
and terminal. Resistance will not change 
more than 2% when tested at 10 times 
rated wattage for 5 sec. 

PRICE: Less than $0.20 (in qty of 1000). AVAIL 
ABILITY: 3 wks. MFR: Superior Resistor & Elec 
tronics Corp., 333 W. Superior Place Box 274, Dept 


EP, Frankfort, Ind. SALES MGR: D. W. 
659-2144; for nearest rep see eem p. 1849 (196l 


62 Ed.) 
Check 21] Reader Service Card 10/61 
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yEC TECHNICAL PROGRAM 


(Continued from Page 49) 


IONICS (ARTIFICIAL NEURONS) 

chairman: R. W. Jones, Northwestern University, 

gvanston, Illinois 
Improved Transistor Neuron Models by: E. P. McGrogan, Radio 
Corporation of America, Defense Electronic Prods., Camden, New 


sey. 

ry _— Recognition by Ana’ Neural Networks by: Franz Putz- 
rath and Thomas B. Martin, Radio Corporation of America, De- 
fense Electronic Prods , Camden, New Jersey. 

) Signal Processing by Analog Neural Networks by: Thomas B. 
Martin, Radio Corporation of America, Defense Electronic Prods., 
Camden, New Jersey. 

@ An Optoelectronic-Magnetic Neuron Component by: T. E. Bray, 
General Electric Company, Electronics Laboratory, Syracuse, New 


York. 


LOGIC AND SWITCHING THEORY 

Chairman: M. G. Keeney, Michigan State University, 

East Lansing, Michigan 

(a) Nonlinear Resistor Matrices for Logic Operations by: M. S. Was- 
serman, General Telephone & Electronics Laboratories, Inc., Bay- 
side, New York. . 

(0) Statistical Theory of Dispersion in High-Speed Synchronous Com- 
bination Switching Networks by: Boris Beizer, Philco Corporation, 
Computer Division, Willow Grove, Pennsylvania. 

() Improvement of Electronic Computer Reliability Through the 
Use of Majority Gate Logic Redundancy by: W. G. Brown, Cook 
Research Laboratories, Morton Grove, Illinois, J. Tierney, Massa- 
chusetts Institute of Technology, Lincoln Laboratories, Cambridge, 
Massachusetts, and Reuben Wasserman, Hermes Electronics Com- 
pany, Cainbridge, Massachusetts. : 

(@ A Signal Processing Photoconductive Switching Device by: Richard 
D. Stewart, General Electric Company, Electronics Laboratory, 
Syracuse, New York. 


COMPUTER LECTURE SERIES 
Chairman: Vincent Rideout, University of Wisconsin 
Repeat of morning Analog Computer Lecture 


MICROWAVE THEORY AND TECHNIQUES 

Chairman: W. A. Edson, Electro-Magnetic Tech. Corp., 

Palo Alto, California 

() Understanding Plane Wave Propagation in Plasma Media by: G. T. 
Flesher, Bendix Systems Division, Chicago, Illinois, M. Subraman- 
ian, Purdue University, Lafayette, Indiana. r 

(6) New Techniques for awaniee of Solids by: Morris 
E. Brodwin, Northwestern University, Evanston, Illinois. 

() The Utility of Scattering Matrix lity Conditions by: 
Raymond S. Potter, U. S. Naval Research Laboratories, Washing- 


ton, D. C. 

(@) A New Microwave Filter Design Technique by: Essad Tahan, Syl- 
| Electric Prod., Inc., Electronic Systems, Waltham Massa- 
chusetts. 


Wednesday Morning, October 11 


DIGITAL COMPUTER APPLICATIONS 

Chairman: James Van Ness, Northwestern University, 

Evanston, Illinois 

fa) Simulating Transfer Functions by Digital Means by: R. C. Radnik— 
and W. C. Schultz, Cornell University, Ithaca, New York. 

() Techniques for the Digital Computer Analysis of Chain-Encoded 
Arbitrary Plane Curves by: Herbert Freeman, New York Univer- 


sity, New York City, N. Y. 

() A Digital Data Recording System for Traffic Flow Analysis by: 
Norman Brainard, Fred cker and William Trabold, General 
Motors Research Laboratori:s, Warren, Michigan. 

@® An Information Retrieval System Tailored to the Needs of an 
Electronic Engineering Organization by: Lester Gilman and Clar- 
ence M. Jennings, Westinghouse Electric Corporation, Air Arm 
Division, Baltimore, Maryland. 


LOW-FREQUENCY SOLID-STATE AMPLIFICATION 1! 

A Tutorial Session 

Sponsored by the AIEE Electronic Circuits and 

Systems Committee 

Chairman: Kurt Enslein, Brooks Research, Inc., 

East Rochester, New York 

(a) Limitations. in the Design of Instrument Amplifiers by: Gerald H. 

0) none. University of Rochester, Rochester, New York. 
loise Aspects f Low Frequency Solid-State Circuits by: Albert 

@ van der Ziel, University of Minnesota, Minneapolis, Minnesota. 
tects of Signal Source Characteristics on Amplifier Design by: 
William McAdam, A. Williams, Jr., and J. J. Hitt, Leeds & 
orthrup ¢ ompany, Research & Development Center, North 
Wales, Pennsylvania. 

COMPUTER LECTURE SERIES 

hairmen: Thomas F. Jones, Jr., E E School, Purdue University 

and 


Vincent Rideout, University of Wisconsin 


&) Detailed 1 : ir 
+ lata les of Problem Solving on Digital and Analog 


(Continued on Page 65) 
RECTRONIC PRODUCTS Magazine 


DIGITALLY MEASURE 
‘Te 






Z Hl 
This FREE 16-page data file tells how you can 


take standard digital instrumentation and build a 
DME* system that will digitally and precisely 
measure all or any of the following: 

DC volts, AC volts, Resistance, 

Frequency, Period, Frequency 

Ratio, Time Interval. 
For your copy, write to: 
COMPUTER MEASUREMENTS COMPANY 

12970 Bradley Ave. * San Fernando, California 

*Digitally Measures Everything 41 
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miniature 


88D Relay 
“sRswitches 50 amps. 


, 


2 reliably 
eB, through long life 


Loaded with new 

high reliability features! 

@ Double break contacts with posi- 
tive wiping action for high relia- 
bility through long life. 

@ Special 
contacts. 





STOCK 
RELAY 
CATALOG 


Illustrates, describes, prices 
237 different relays developed 
to meet exacting reliability re- 
quirements—carried in stock 
for immediate shipment—in- 
cluding— 
e General Purpose Relays 
Telephone Type Relays in a 
wide range of sizes and 
specifications 
e Twin contact relays 
e Sensitive Relays 
e Power Relays 
e Relays with removable dust 
covers, see-through, her- 
metically sealed and dust- 
tight enclosures. 
Send for Catalog 261A, today. 


MAGNECRAFT ELECTRIC CO. 
3354R West Grand Avenue, Chicago 51, Ill. e EVerglade 4-6868 
Check 60 Reader Service Card 


heavy duty silver alloy 


@ Precision made, heavy duty arma- 
ture hinge with centerless ground 
stainless steel pin for low friction, 
positive contact pressure and ad- 
justment stability. 

e@ Heavy fiberglass insulation. 

e@ Rugged, one-piece contact support. 


Stocked for immediate shipment with nor- 
mally open SPST Double Break Contacts for 
6, 12, 24, and 115 VAC and VDC. Single unit 
prices $4.25 to $6.75. Overall dimensions, 
1-13/16 x 1-17/32 x 1-7/16. 


Solder type terminals are standard. Also 


available on phenolic base with screw type 
terminals. Send for literature. 
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New Products of the Month 


MULTITURN POTENTIOMETER [Vogue Instrument Corp.] 
Resistance Values From 2 Ohm To 30,000 Ohms 





r a 


] 





Varying from 1 through 40 turns this 
Vico multiturn potentiometer offers re- 
sistance values from % ohm to 30,000 
ohms. 

Temperature coefficient of the unit is 
held to 20 parts per million for most resist- 
ance values. They are characterized by 
—— resolution and linearities up to 
01%. 

By the use of precision gear trains in 
integral packaging, ratios can be achieved 
that allow the input shaft to rotate any 
number of turns from % turn to 1,000 


WIRE WOUND RESISTORS [Reon Resistor Corp.] 


For High-Density Packaging Applications 





a —- 








Utilizing 0.00045” diameter resistive 
wire and 0.032” diameter lead wire, these 
wire wound resistors T3 and T4 are de- 
signed for printed circuit applications. 

The T3, having a range of 1 ohm to 1 
megohm, measures 4” x 4” x \%” and fea- 
tures a lead wire spacing of 0.125”. It is 
rated at % watt at a temperature of 
125° C. 

The T4, having a range of 1 ohm to 2 
megohms, measures %” x 4” x %” and 
has a lead-wire spacing of 0.250”. This 
unit is rated at % w at 125°C. 


FILM RESISTORS [Key Resistor Corp.| 
Epoxy Molded Precision Carbon And Metal Film Types 


1 








a a 0 | 


Ranging from Yo watt to 1 watt, these 
epoxy molded film resistors exceed all re- 
quirements of MIL-R-10509D, characteris- 
tics B, D, and F for the carbon film types 
and C and E for the metal film types. 

Tests per ASTM D570-40T have shown 
the molded epoxy coating water absorption 
is 0.04%. This compares with 0.10% for 
conventional mineral-filled molded epoxy 
0.12% for glass-filled diallyl phthalate 
and 0.20% for mineral-filled diallyl phthal- 
ate. 

An increased film surface area results in 


ENCAPSULATED POTENTIOMETER [eon Resistor Corporation] 


Waterproof, Flameproof Units Are Safe For Explosive Atmospheres 


a 
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Rated -at three watts (two watts for 
MIL-R-94B), the R1 potentiometers are 
encapsulated in epoxy resin. 

Units can be supplied with resistive 
values ranging from 100 ohms to five 
megohms; tolerance is 10%. 

Resistance elements are molded com- 
position type rated for 100,000 rotations 
at full load. 

Measuring 114” x 144” they have a max- 
imum operating temperature of 125°C. 

Units can be supplied with either wire- 
lead or lug terminations and are approved 


eem File System) Soc 
[ectane exces amt ED 


turns for the full resistance range, 
Units may be geared up or down. By 
gearing up it is possible to achieve ag sjiq, 
wire potentiometer with a high resistances 
to turns ratio. Gearing down simplifies 
system design and achieves better potenti. 
ometer temperature characteristics, 
PRICE: Varies with requirements. AVAILABILITy. 
3 wks. MFR: Vogue Instrument Corp., 2350 Linden 
Bivd., Dept EP, Brooklyn, N. Y. SALES MGR: 
Herbert R. Goldstein, NI 9-5300; for nearest rep 


see eem p. 1875 (1961-62 Ed.). OTHER PR q 
See eem pp. 1366, 1367 overs: 


Check 218 Reader Service Card 10/6] 


Specifications of these units include: 
temperature range of —65°C to 125°C, 
max operating temperature of 150° C. Tol- 
erance is +1.0% to +0.1% for all values. 


PRICE: $1.00 to $6.00. AVAILABILITY: 3 to 4 wks. 
MFR: Reon Resistor Corp., 155 Saw Mill River Rd., 
Dept EP, Yonkers, N. Y. SALES MGR: James 
McCown, YO 5-9850; for nearest rep see eem 
p. 1824 (1961-62 Ed.) 


Check 219 Reader Service Card 10/61 


more efficient heat dissipation. The x-ray 
photograph illustrated shows the compara- 
tive core size of the resistors (top) in rela- 
tion to a standard resistor core of the same 
size and wattage (bottom). 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
30 days. MFR: Key Resistor Corp., 321 West Re- 
dondo Beach Bivd., Dept EP, Gardena, Calif. SALES 
MGR: M. Mann, FA 1-4980; for nearest rep see 
eem p. 1765 (1961-62 Ed.) OTHER PRODUCTS: See 
eem pp. 1338, 1339 


Check 220 Reader Service Card 10/61 


by Underwriter’s Laboratories. : 

These sealed potentiometers are moist- 
ure proof and can be used in explosive 
atmospheres. 


PRICE: $2.00 to $10.00. AVAILABILITY: 4 to 8 wks 
MFR: Reon Resistor Corp., 155 Saw Mill River 
Road, Dept EP, Yonkers, N. Y. SALES MGR: J. J. 
McCann, CA 7-9712; for nearest rep see - 
p. 1824 (1961-62 Ed.) 


Check 221 Reader Service Card 10/61 
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SIGMA 


CATALOG OF SELECTED STANDARD TYPES AND TYPICAL ADJUSTMENTS 


SIGMA SENSITIVE RELAYS 


Find the general application category that fits your needs. Selected relays are shown on pages 2, 3 and 4. For complete 


information, send for Sigma catalog. 




















































































































RELAY Contact Operate Price RELAY Contact Operate Price 
SERIES | Arrange. Sensitivity Range SERIES Arrange. Sensitivity Range 
(mw unless mw.uniess 
otherwise specified otherwise specified) 
4 SPDT 20 or 50 $3.02-13.15 ai 
ze : pte 
GENERAL 5 SPDT 1-150 4.13-25.85 6 4PDT 12-32 $14.10-43.65 
PURPOSE 11 SPDT 50 or 200 0.88- 2.50 ee | 7 | spor | 25-13 | 9.90-25.80 
pc —_ +-—_—_—_——_ SPDT or | 6 SPDT 
_26 | spor | 4-20 | 375-1875 2-position 23 | peor | 12 peor 26.10-56.90 
41 SPOT 32-200 1.75-13.00 Magnetic Bias | 33 DPDT 100 or 200 | 8.75-27.50 
42 DPDT 100 or 200 | 2.30-15.90 ee © ee ec 
5 ‘spot | 20-150 $5.90-22.00 72 =| spor | 40 ‘| 16.50-45.50 
11 SPDT 0.3 v-a. 1.25- 3.05 73 SPDT a 35 10.17-24.75 
GENERAL > ea B. —— ae 
— 41 SPDT — 1.75-12.35 
— —— lS - Up to 
42 peor | 9:30.0r0-50 | 2.30-17.70 & | an | ee $12.65-39.60 
MINIATURE | 99 SPDT or | 12-40SPOT | 66 0, 94 09 POLARIZED |_7 | SPOT 1.0.2.2 __| 10.35:27.40 
i a 8 eel 2-position 32 peor | 52single coil) 1) 50.33.50 
PURPOSE DC| 26 spot | 4-20 3.75-18.75 Magnetic Latching Wodes) oe 
ee Sigma Form Z | 61 DPDT 250 or 500} 11.25-33.15 
, A OE Be At Mi 
22 | peot | 20-80pppr | $5-95-23.00 72 | spot | 03-40 16.50-49.50 
HIGH os eee 50 single coil} a Fz —s 
’ PDT 11.10-27, 
vipraTion | 32 | PT | joo duat coit| 11503950 3] s 6 or 12 10-27.00 
IMMUNITY 33 DPDT 100 or 200 8.75-27.50 
: ——_}—_—_—____— PST-DB ; 
73 SPDT 6-70 10.17-38.25 POWER 5! = = en tc 
CONTACTORS | 6} ppt | 250-500 11.25-33.15 
32 peor | SO single coils 1. 50-33.50 
SUBMINIATURE _100 dual coil UT ; ; 
33 pot | 1000r200 | 8.75-27.50 32 DPOT | oo ee oi] $11.50-33.50 
Up t —— ma 
6 aor. | (844 $14.07-44.20 HIGH 33 pot | 100 or200 | 8.75-27.50 
POLARIZED 7 SPDT 2.5-13 13.75-33.50 SPEED 
S-pettinn SPDT | 60r 12 SPDT 32-150 ’ 
Center-Stable 23 DPDT soa 24 DPDT 26.10-63.00 4M SPOT (static) 2.48-12.45 
igna fen kT 
72 SPDT | 1.4 0r2.5 20.90-54.45 72 SPDT 0.3-40 16.50-49.50 
73 SPDT | 350r70 16.12-38.25 oa 
































CONTACT RATINGS for all Sigma Relay Series are 
based on 28 VDC/120 VAC, resistive load, for 100,000 
operations. 
CONTACT MATERIAL CODES: Silver, Code SIL; 
Palladium, Code PAL; Tungsten, Code TUN; Gold Alloy, 
Code GSP; Tungsten, Copper-Palladium, Code TCP; 
Silver-Cadmium, Code SC; Gold plated Silver, Code SGP. 
COIL RESISTANCE TOLERANCE (ohms) — for single 
coils is +10%; for the Series 11 relay and dual coils is 
+15%. 
SIGMA POLARIZED RELAY basic switching forms are: 
Form X — 3-position center stable (null seeking). The 
armature does not engage either set of contacts when the 
relay is unenergized. Operating current of one polarity 
will cause armature movement in one direction; a current 


of the opposite polarity will cause the armature to move in 
the other direction. 

Form Y — 2-position, magnetically biased. The relay 
armature normally occupies one closed position when 
unenergized. A coil signal of correct polarity and magnitude 
transfers the armature to the other position. Removal of 
this signal or application of one of opposite polarity will 
cause the armature to return to its normally-closed 
position. 

Form Z — 2-position, magnetic latching. These relays 
have 2 stable positions. Signals of one polarity only can 
cause the armature to transfer from a given fixed position 
to the other. A signal of opposite polarity, or one applied 
to a second coil, is required to return the armature to its 
original position. 


DISTRIBUTED By: 


HARVEY RADIO COMPANY, INC. 
103 WEST 43RD STREET 


NEW YORK 36, NEW YORK | 
PHONE: JUdson 2-1500 





Series 4 SPDT 


General Purpose DC, balanced 
armature construction for smoke 
detection controls, burglar 
alarms, radio control of models. 
OPERATE SENSITIVITY: 
20 or 50 mw. 
VIBRATION: 10 g to 55 cps. 
SHOCK: 75 go Tcperetine)- 
ENCLOSUR Unenclosed, 
screw mtg., solder terminal and 
coil lead connection — Type 4F. 
und aluminum removable 
dust cover, 5-pin plug-in — 
Type 4A. Semi-permanent alu- 
minum dust cover, 5-pin plug-in 


— Type 4R. 
Also available hermetically 
sealed. 


Series 6 SPDT 


Precise, versatile, general pur- 
pose DC or AC (built-in recti- 
fiers), balanced armature con- 
struction. 

OPERATE GUSTIVETT s 


1 mw. wa 

VIBRATION: ‘e — 10 g to 
55 eps.; S — 5 g to 55 cps. 
SHOCK: Pts pedad =! Un- 
enclosed — 500 g; others — 


100 g. 

ENCLOSURE: Unenclosed, 
screw mtg., solder terminal con- 
nection — Type 5F. Semi-per- 
manent aluminum dust cover, 
octal plug-in — Type 5RO. Her- 
metically sealed, stud mtg., 
solder terminal connection — 
Type 5 


Series 6 up to 4PDT 


Multi-pole polarized, balanced 
armature construction for low 
power electronic and follow-up 
hae Single or dual coil. 
SENSITIVITY: 
po ae ~*'s — 8 to 32 mw.; dual 
16 mw. to 4.5 watts. 
Si a Forms X, Y or Z). 
RATION: 8, 8D — 5g to 
88 eps.; G, GD 10 g to 
SH CK: 75 Sg, (non operetio ). 
ENCLOSU Hermetieally 
sealed, stud mtg., solder ter- 
minal connection — Type 6H. 
Unenclosed, screw mtg., solder 
ee connection — Type 


Series 7 SPDT 


Extremely sensitive, polarized, 
balanced armature juee- 
tion. Si or dual co’ 
OPERA E. SENSITIVITY: 
Single coil — 1 A. 6 mw.; dual 
coil — 2.2 to 18 m 
ae 10g ate 55 cps. 
HOCK: G and GD — 100 g; 
ji others — 50 g. 
ENCLOSURE: Hermetically 
sealed, octal plug-in — Type 
730; with stud mtg. — Type 
7KO, Others available. 


Series 11 SPOT 


Low cost DC or shaded pole AC 
for TV antenna rotators, garage 
door openers, radio control of 


™: els. 
OPERATE SENSITIVITY: 
of _— bo - 200 mw.; 


VIBRATION: 10 g to 55 cps. 
SHOCK: 75 Uneaclosed 
MOUNTING: Unen 

only. Uninsulated base, tap 
holes —- Type 11F. he aoe 
base, 2 mtg. holes — Type 
11F2, Type 11F3. Uninsulated 


base, shoulder | mtg. for” 


printed circuits — Type 11FP. 





Type 4F 








Type 7J0 





Type 11F 


SIGMA SENSITIVE RELAYS 


Selected Standard Types and Typical Adjustments 
For complete description of available relays, send for Sigma catalog. 











































































































































































































Complete Ordering Designation Operating Characteristics Price 
———. 
Relay t t Operate Sugg. Max. Cont. Release , Operating Relay 7 
Type | Switch. | Contact | Coil Resist. | Adjust. | Contact Current / Source Current / Current / | Contact Temp ay Type 
(ilus.)} Form jArrange ohms Letter Mat. Voitage Voltage Voltage Voltage Rating Range 4a aR 
4F 200 S SIL 10 ma. DC | — 70 ma. DC} 4.5 ma. DC} 2 amp 0° to+S0°C | $6 $9.35 $8.25 
4F 500 s SIL 6.5 6 VOC | 45 3.0 6 9.35 825 
4F 1,000 s SIL 45 -- 32 2.0 6.05 935 825 
4F 2,500 $s SIL 3.0 12 20 13 6.05 935 825 
4F 5,000 $s SIL 2.0 — 14 09 6 965 855 
4aF 000 $s SIL 1.6 24 11 0.75 € 9.90 8.280 
aF 10,000 Ss SIL 14 — 10 0.65 66 9.90 880 
4F 100 LG SIL 22ma. DC | 6 VDC |100 ma. DC} 9.0 ma. DC} 2 amp 55° to+ 85°C! $6 $9.35 $8.25 
4F 500 LG SIL 10 45 4.0 6 9.35 8.25 
4F 1,000 LG SIL 7.0 - 32 3.0 605 9.35 825 
4F 2,500 LG SIL 45 24 20 1.9 6.05 935 825 
4F 5,000 LG SIL 3.2 _ 14 14 635 9.65 855 
4F 8,000 LG SIL 2.5 — 11 1.0 60 9.90 8.80 
4aF 10.000 LG SIL 2.2 48 10 0.9 6.60 9.90 880 
OC Adjustments SF 5RO 5k) 
SF 400 Ss PAL 1.6 ma.DC} 1.5 VDC} 50 ma. DC] 0.7 ma. DC jo.25amp.|+10° to +40°C| $9.35 $11.55 $14.85 
SF 1,000 Ss PAL 1.0 32 0.4 9.35 11.55 1485 
5F 5,000 SS PAL 0.45 — 14 0.2 9.90 12.10 15.40 
5F 8,000 ss PAL 0.35 — 11.5 0.15 10.75 12.95 16.25 
5F 10,000 Ss PAL 0.30 6 10 0.13 10.75 12.95 16.25 
5F 16,000 SS PAL 0.25 12 8.0 0.1 11.55 13.75 17.05 
SF 16 s SIL 18 ma.0c 350 ma. DC| 6.0ma. DC }1 amp 20° to + 70°C} $9.35 $11.55 $14.85 
5F 100 S SIL 7.0 1.5 VOC} 140 2.5 8.25 10.45 13.75 
5F 1,000 $s SIL 23 45 08 8.25 10.45 13.75 
SF 2,500 S SIL 14 _ 28 0.5 8.25 10.45 13.75 
5F 5,000 s SIL 1.0 -- 20 0.4 8.80 11.00 14.30 
5F 8,000 Ss SIL 08 12 16 03 9.65 11.80 15.15 
SF 10,000 $s SIL 0.7 — 14 0.25 9.65 11.80 15.15 
5F 16,000 s SIL 0.55 24 1] 0.2 10.45 12.65 15.95 
5F 400 G SIL 5.0ma. DC} — 70 ma. DC} 2.0 ma. DC/1.5 amp. |- 20° to +70°C | $8.25 $10.45 $13.75 
5F 1,000 G SIL 3.2 6 VOC} 45 1.2 8.25 10.45 13.75 
SF 2,500 G SIL 2.0 — 28 0.8 8.25 10.45 13.75 
5F 5,000 G SIL 1.4 12 20 0.5 8.80 11.00 1430 
5F 8,000 G SIL 1.1 - 16 0.45 9.65 11.80 15.15 
SF 10,000 G SIL 1.0 _ 14 0.4 9.65 11.80 15.15 
5F 16,000 G SIL 0.8 24 ll 0.3 10.45 12.65 15.95 
(each coil) ettner polarity 6H 6F 
6H x 2A2A 200 GD SIL 15 ma.DC] 6 VDC 70 ma. DC | 2.0 ma. DC} 5 amp. |-55° to+100°C}$41.40 $30.75 
6H z 4c 700 GO Sit 17.5 voc} — 30 VDC 5 amp. 55° to+ 100°C/$36.20 $26.45 
710 7KO 
single coil 
730 Y 10,000 $ SIL 0.5ma. DC} 12 VDC} 10 ma. DC} 0.16 ma.DC] 2 amp. 0° to +50°C|$23.40 $23.95 
each coil e _i_”® 
740 x 350 SD SIL 4.0ma. DC} 3 VDC 53ma. DC} 1.2 ma.DC} 2 amp. $30.80 $31.35 
740 x 3,500 SD SIL 1.3 12 17 0.38 0° to +50°C] 32.20 32.75 
710 x 3,500 GO SIL 1.6ma. DC] 12 VDC] 17 ma. DC] 0.38ma.DC] 2 amp. |— 20° to +70°C/$32.20 $32.75 
730 Zz 350 GD SIL 2.7 = 53 24.15 
710 x 3,500 wo SIL 1.9ma. DC 17 ma. DC} 0.38 ma.DC] 2 amp. | 55° to +85°C|$32.20 $32.75 
11F2 
11F3 
OC Adjustments 11F =11FP 
11F 100 G SIL 22 ma. DC] — 00 ma.DC | Anywhere 1 amp 20° to +50°C} $1.75 $1.85 
11F ° 250 G SiL 914 6 voc 63 above 175 1.85 
11F 550 G SIL 95 - 43 zero 1.75 1.85 
11F 1,000 G SIL 5.8 12 26 1.75 1.85 
11F 2,300 G SIL 46 - 22 1.75 1.85 
11F 3,500 G SIL 3.7 - 17 190 2.00 
11F 6,000 G SIL 29 24 13 1.95 2.05 
11F 9,000 G SIL 24 = 10.5 2.15 2.25 
11F 250 w Sit #28 ma. DC} - 63ma. DC] Anywhere | 5 amp. |- 20° to + 50°C} $2.00 $2.10 
11F 9,000 w sit § 48 - 10.5 above zero 2 ee es 
11F22 
11F3Z 
AC Adjustments 11FZ 11FPZ 
11FZ 25 ACS SIL 4.8 VAC 10 VAC Anywhere | 1 amp. |- 20° to+50°C | $2.50 $2.60 
11FZ 100 ACS SIL 9.0 21 above 2.50 2.60 
11FZ 550 ACS SIL 18 50 zero 2.50 2.60 
11FZ 2,300 ACS Sit 937 100 2.50 2.60 
11F2 9,000 | ACS sit 75 220 2.95 3.05 
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Send for Sigma catalog for more details. All prices subject to change without notice. 
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Operating Characteristics Price 
Operate Max. Cont Release Relay Type 
ntact | Coil Resist.| Adjust. | Contact Current / Current / Current / Contact 
Arrange (ohms) Letter Mat. Voltage Voltage Voltage Rating 22R) 22KN* 
PDT) 
Cc 100 G SIL 14 ma. DC 3 VOC | 100 ma. DC} 5.0 ma. DC} 2 amp ($13.00 $13.50 
Cc 200 G SIL 10 — 70 35 13.00 13.50 
500 G SIL 63 45 2.3 13.00 13.50 
c 1,000 G SIL 45 31.5 15 13.00 13.50 
c 2,500 G SIL 28 20 10 13.50 14.00 
5,000 G SIL 2.0 14 07 14.00 14 
C 8,000 G SIL 1.6 11.5 0.5 14.50 15.00 
C 12,000 G SIL 13 90 0.45 16.00 16.50 
DPDT 
cc 50 G SIL 28 ma. DC 3 VDC }140 ma. DC} 10 ma. DC} 2 amp +125°C}$14.50 $15.00 
cc 100 G SIL - 100 7.0 14.50 15.00 
CC 200 G SIL 14 70 5.0 14.50 15.00 
cc 500 G SIL 9.0 45 3.1 14.50 15.00 
cc 1,000 G SIL 63 31.5 2.3 14.50 15.00 
cc 2,500 G SIL 4.0 20 1.4 15.00 15.50 
cc 5,000 G SIL 28 14 10 15.50 16.00 
cc 000 G SIL 23 115 08 16.00 16.50 
cc 12,000 G SIL 18 0 06 17.50 18.00 
cc 1,000 HG SGP 2.3 ma.DC 6 VDC] 11.5ma.DC] 0.8 ma. DC}0.5 amp. +125°C} $17.00 17.50 
cc 1,000 wee SGP 9.0ma.0C] 24 VDC} 31.5ma.DC} 3.2 ma. DC}0.5 amp. 19 55 
cc | 8,000 wes | SGP 3.2 48 11.5 1.1 1.25 
only in Type 22RJ *AT-155 Socket Assembly for Type 22KN (price $0.35) 
2330 
single coil evther polarity 23)M 
3 | 4,000 G SIL 1.2 ma. DC 6 VOC} 11.8 DC}0.50 ma. DC] 2 amp $53.40 
cc. | 6,000 G SIL 1.4 11.1 0.40 54.25 
DPOT) | = 
‘| (each coil) ee -camedrnart 
c | 2,500 GD Sit [§2.2 ma. DC 6 VDC | 24 ma. DC |0.90 ma. DC] 2 amp -+100°CI$55.15 
SPDT) 
ce | 4200 | co | su —23 116 0.70 59.50 
DPOT) | 
26F 26R) 
| 1,000 s SIL 2.3 ma. DC 6 VDC] 31.5ma.0C]} 1.1/ma. DC] 1 amp $ 7.80 $12.40 
| 8,000 cos PAL 0.7 12 11.5 04 0.5 9.75 14.35 
| 
| 12,000 G SIL 09 24 4 0.45 1 10.80 15.20 
32RJP 
32JP 
single coil ther polarity at 125°C 32RJK 
I3 CG SIL* [§ 62 ma. DC VDC Ji60 ma. DC 2 amp 23.00 
50 G SIL 32 3.00 
200 G SIL 15.5 23.00 
800 G SIL 8.0 23.50 
1,200 G SIL 6.4 23.50 
3,100 G SIL 4.0 23.50 
7,800 G SIL 25 25.00 
32RJPD 
. 32J)PD 
each coil) polarity at 125°C 32RJKD 
10 GD Sit 100 ma. DC 180 ma. DC 2 amp $26.00 
24 GD SIL 6 115 26.00 
90 GD SIL 34 60 26.00 
325 Go SIL 17.5 32 26.00 
780 GD SIL 11.5 20 26.50 
1,200 GD SIL 9.0 17 26.50 
1,830 GD SIL 7.4 13.5 27.00 
| 2,800 GD SiL 6.0 ll 27.50 
Gry circuit application, GSP is recommended 
33RIP 
33)P 
at 33RJK 
| 13 | vw | site [125 ma. 0c 140 ma. DC|12 ma. DC | 2 amp $17.50 
| 50 vw SIL 63 72 6.2 17.50 
| 200 vw SIL 32 35 3.1 17.50 
800 vw SIL 16 18 1.5 18.00 
| 200 vw SIL 13 14.5 13 18.00 
3,100 vw SIL 8 9.0 08 18.00 
7,800 vw Sit 5 5.7 0.5 19.00 
| 21 | VG sit ff 70 ma. 0c 110 ma. DC] 9.5 ma.0C| 2 amp $19.50 
80 VG SIL 36 57 5.0 19.50 
} 320 VG Sit 17.8 28 2.5 50 
800 VG SIL 11.2 18 1.5 20.00 
| 1,200 VG SIL 9.2 14.5 13 20.00 
| 4,900 VG SIL 46 7.3 0.62 20.00 
| 7,800 VG SiL 3.6 5.7 0.5 21.00 
| 
cuit application, GSP is recommended 41R06 
41R0 
41RO 41F 
| 5 5 SIL 90 ma. DC VDC }450 ma. DC never 2 amp $5.50 $3.85 
| 50 S SIL 30 140 less 5.50 3.85 
200 S SIL 15 70 PD 5.50 3.85 
500 s SIL 9.0 45 en 5.50 3.85 
1,000 Ss SIL 6.5 32 10°; of 5.50 3.85 
2,500 $ SIL 4.0 2 operate 5.50 3.85 
5,000 s SIL 3.0 14 otis 5.65 4.00 
8.000 $ SIL 23 11 — 5.90 4.25 
10,000 s SIL 2.0 10 5.90 4.25 
12,000 s Sit 18 9.0 6.40 4.55 
5 G SIL 200 ma. DC VDC | 450 ma. DC never 5 amp $5.00 $3.50 
50 G SIL 65 148 less 5.00 3.50 
200 G SIL 32 70 tt 5.00 3.50 
1,000 G SIL 14 32 - 5.00 3.50 
2,500 G SIL 9.0 20 10°: of 5.00 3.50 
5,000 G SIL 6.5 14 operate 5.15 3.65 
10,000 G SIL 45 10 eathan 5.35 3.85 
12,000 G SIL 4.0 9.0 5.65 4.15 
5 
1,000 K TUN 5.6ma 32 ma. DC] 2.8ma. DC 120 $6.60 $4.95 
Ss 6 oc VDC VAC 
10,000 GK TUN 4.0ma. DC 10 ma. DC} 1.8ma. DC s ops.) $7.00 $5.35 
1 amp 
41RO6Z 
1R07Z 
41ROZ 41FZ 
35 ACS SIL 5.0 VAC 22 VAC never 2 amp 7 75 $4.00 
500 ACS SIL 19 80 less 5.75 4.00 
10,000 ACS SIL 85 340 nes 6.15 4.45 
10 ACG SIL 4.0 VAC 11 VAC 10 f 5 amp $5.00 $3.50 
50 ACG SiL 9.0 25 cent 5.00 3.50 
200 ACG SIL 18 50 perate 5.00 3.50 
1,000 ACG SIL 40 110 value 5.00 3.50 
5,000 ACG SIL 90 250 5.15 3.65 
12,000 ACG SIL 140 400 5.65 4.15 
5 sc Sit 55 ma. AC 150 ma. AC 2 amp. $5.50 $3.85 
} 5,000 sc SIL 17 6.0 5.65 4.00 








lanation 


Send for Sigma catalog for more details. All prices subject to change without notice. 





Series 22 SPDT, DPDT 


Miniature, general purpose DC, 
batanced armature construc- 
tion, high vibration immunity 
for ground. b: or airborne 
military equipment. 
OPERATE SENSITIVITY: 
SPDT — 12 to 40 mw.; DPDT 
— 20 to 80 mw. 
VIBRATION: G — 10 g to 300 
$pe- HG — 10 g to 500 eps.; 
“6, Saal cae 10 g to 
2000 c 


SHOCK: 100 & | (non-operating). 
ENCLOSUR Hermeticall 
sealed only. Stud mtg., sol co 
terminal connection — Ty 
22RJ. Stud ente . 9-pin stand + 
— Type 22KN. 


Series 23 SPDT, DPDT 
Polarized, balanced armature 
construction. Unusual magnetic 
circuit improves mechanical and 
Come stability. Single or 


dual coil. 
OPERATE SENSITIVITY: 
Single coil — 6 or 12 mw.; dual 

coil — 12 or 24 mw. (Sigma 
Toren X or Y only). 
VIBRATION: 10 g to 55 eps. 
rns 75 nk (°s-cperetin ). 
ENCLO;) Hermetically 
sealed oy Octal plug-in — 
Type 23JO. Others available. 


Series 26 SPDT 


Rugged, general purpose DC, 
balanced armature construction, 
radio control of models. 
OPERATE SENSITIVITY: 
4 to 20 mw. 

ig eninge ae 8S, CDS — 15g 


to 55 ae — 10 g to 55 cps. 
SHOC so. -operating). 
ENCLOSUR Unenclosed, 


screw me. solder lug connec- 
tion ype 26F. Hermeti- 
cally sealed, stud mtg., solder 
terminal connection — Type 
26RJ 


Series 32 DPDT 


Subminiature, larized mag- 
netic latching (Sigma Form Z) 
high vibration immunity. Bal- 
anced “yy construction. 
Single or dual 
OPERATE SENSITIVITY: 
Single coil — 50 mw.; dual coil 
— 100 mw. each coil. 
VIBRATION: 30 g to 5,000 eps. 
SHOCK: 100 g (operating or 
non-operating) 
OPE ATING. SPEED: 2 to 
20 ms. > Sepenene on overdrive. 
ENCL Hermetically 
sealed only. Flange mtg. solder 
terminal connection — Type 
82RJP, 32RJPD. 8 or 10-pin 
nee — Type 32JP, 32JPD. 
tud mtg. solder terminal con- 
nection—Type 382RJK, 
82RJKD. Others available. 


Series 33 DPDT 


Subminiature, polarized, mag- 
netic bias (Sigma Form Y) high 
vibration ey. S seaemenes 
armature construct 

OPERATE SENSITIVITY: 

100 or 200 mw. 

VIBRATION: 30 gto to 5,000 eps. 
SHOCK: VW — 100 g; VG — 
70 g (operating - non-operat- 


ing). 

OPERATING SPEED: 2 to 
20 ms. os nding on overdrive. 
ENCLOSURE: Hermeticall 
sealed oo Flange mtg. solder 
terminal connection — Type 
83RJP. 9-pin al n — Type 
33JP. Stud mtg. so -¥ terminal 
connection — 33RJK. 
Others Tari 


Series 41 SPDT 


Versatile, general purpose DC 
or shaded pole AC for high 
speed bertag. applications re- 
ates © 

PERATE. ‘SENSITIVITY: 
DC — 82 to 200 mw.; AC — 
0.060 to 0.40. v-a. 60 eps. 
VIBRATION: DC only — 10g 
pt 55 Soe: (except SK, GK, FK). 

eg en (non-operating). 

EncLost Semi-perma- 
nent plastic dust cover, octal 
plug-in, Sigma wiring — Type 
41RO7; special wiring — Type 
41RO6. Semi-permanent alumi- 
num dust cover, octal plug-in — 
Type 41RO. Unenclosed, insu- 
lated base, screw mtg., solder 
terminal connection — Type 
41F. Hermetically sealed, stud 
mtg., solder terminal connec- 
tion — Type 41RJ. 















































































































































































































































































































































Series 42 DPDT 
Complete Ordering Designation Operating Characteristics Price 
Relay t t Operate Sugg Max. Cont.| Release Operating Relay Type 
Type | Switcn.}| Contact} Coil Resist.| Adjust.| Contact Current / Source Current / Current / | Contact Temp 
(iMus.)| Form jArrange ohms) Letter| Mat. Voltage Voltage Voltage Voitage Rating Range 6 42F gan 
= OC Adjust ments) Ah. Ss oe 14 ma. OC; 12 VOC 45 ma. DC| Never less | 2 amp. |-55° to+85°C]| $5 80 $5.05 $1165 
J s i 10 24 32 than 10°% of 0 
re r 300 mes AC 42R06 2'500 | § sit 62 pa 20 erate vaiud 0 Sos i 
— mw.; 42R06 5,000 Ss SIL 45 48 14 5 5.25 1199 
30 or 0.50 v-a. 60 ¢ 42R06 10,000 $ SIL 3.1 —_ 10 25 5.50 1210 
FIBRATION: 10 g to 65 eps. 42R06 500 | G SiL 20 ma. DC] 24 VOC | 45 ma. DC| Neverless | Samp. |-55° to +85°C| $5.20 $4.60$1060 
HOCK: 100 g (non-operating). 42R06 1,000 G Sit 14 -— 32 than 10 % of 0 "460 19 
NCLOS SURE: Se. Loom 42R06 2,500 G SIL 9.0 48 20 pperate valua 20 4.60 10.60 
he i, cal 42R06 5,000 G SIL 65 = 14 40 4.80 10.89 
nt plastic cover, oc’ 42R06 10,000 G SIL 45 90 10 60 5.00 
gin, ome wiring — Type a > G - rey 11.00 
0, al wiring — Type ) «@ ‘ than 10 of do gz 42°2 ant 
_ Caenaiaset, none wate, . 0) Ke wu 4 |, 42R06Z|(AC Adjustments} 7,000 | ACS sit ff 90 VAC 300 VAC _fperate value 2 amp. |-55° to+85°C] $7.35 $5.50 $12.40 
— +t? ‘4 © g2R06Z 8 | ACG SIL 4 VAC 10 VAG 5 amp. [55° to +85°C] $6.20 ‘ 
_  42F. oF Hermeticall sealed, Lana Ws 6 42R062 50 | ACG Sit 10 26 B20 ° 2 ae 
tud mtg., solder terminal con- 42R062 200 | ACG Sit 919 52 6 20 460 ine 
ion — Type 42RJ. ook iiian ae 42R06Z 4,000 | ACG Sit [90 220 0 460 10.60 
Series 61 SPST-DB 
DC, balanced armature con- 
h — for switching incan- 
t lamp loads up to 1 kw. 
th inrush currents to 100 FB 
PPERATE SENSITIVITY: | 5,000 | G Sit 4.5 ma oc| 48 VOC | 20 ma. DC Aan amp. | 20° to+70°C| $10.20 
] INCLOSURE: Unenclosed 
nly, screw mtg., solder termi- 
connection — Type 51FB. 
Series 61 DPDT 
d, balanced armature 
truction for switching heavy 
HH, X gue coil power. 
DP ERATE SENSITIVITY: 
in — 260 or 400 
coil — 600 mw. 
‘orms Z or Y only). 61F 61) 
BRATION: 10 g to 65 ens. single coil ther polar 
HOCK: 75 ¢ (non-opera a z 2028 | 10,000 |G sc ‘50, "voc 120 VOC 20 amp. + 55°to-+100°C | $23.75 $30.65 
- so z 2A2B | 10,000 GD sc "72 voc. 120 VDC 20 amp. |-55°to+ 100°C | $26.25$33.15 
vl a. ” 
ee -- SF. en 
a ctad | mite 
yA 
Type an 
Series 72 SPDT 
on sensitive, 
ture construction 
lor gh apeed aden. Pulse 
ing, telegraphy up to _” 
pps. . Contacts and armature er 
P ble. - either polarity 7240 
DPERATE SENSITIVITY: <n each coil) (min.) inductivel 
7200} 2 160 1G TcP ff 3.6 ma.DC| 0.6 VDC**] 100 ma. OC joad, | 0° to+50°C | $33.00 
0.8 to 40 mw. (Sigma Forms X, 7200} 2 1,000 | 16 Top 914 15 45 120VDC 33.00 
or Z). 7200| 2 4.000 1G Tce 0.72 3.0 22 for 34.10 
ping ee STEED: 04 0.4 to each coil (min.) 5x 107 
NELOSORE:Removatie 733 | 3 sins | H8 | $e [ aseeoe|ga [uses Sn | 1 | ae 
ENCLOSU RE hemovabien [ | 72A0| 2 4,000 TS TcP_ ff 0.28 1.0 22 cmp 34.10 
cover, octal . 
1% Dia. a 
Available hermetically oni Ya *With adequate arc suppression. Open circuit voltage should exceed 30 volts. 
Type 72A0 **Use higher voltages for faster operation. Series resistance of 5 
times coli resistance gives best speed per voit. 
Series 73 SPOT 
Miniature, polarized, balanced 
ture construction with 
high chek soe Pe oe re- 
OPERATE SENSITIVITY: 
le coil — 6 to 35 mw.; 
2%. 70 mw. ‘diene 
evthe 73) 
{BRATION: 10 m to 500 cps. 1%,” either polsrity 73R) 73RJ2 
SHOCK: URE Hiermeticaly each coll 
CLOSU 73N | 2 500 Go | su _ff48ma.cc| 6 voc | 32ma.oc Lamp. |-65eto-+100°C] $23.40 $24.00 
only. 7 or 9- ue-in single coil 
Type Js, r 9 738} 2 500 G Sit 1.5 ma.oc] — 20 ma. DC 1 amp. |-65°to+100°C| $22.80 $23.40 
sider terminals — Type 73RJS, 738 | _ 2 4,000 G Sit 12 12 voc 16 22.80 23.40 
in aw ght Viange mtg. colder. ter- Type 73J 
en “oSRIEN. "Others on t See page 1 for explanation 
able. 
pin” ans 













Series 8 Photorelay 


and high ambient light, Type 8RS01B for use with 
slowly changing light source. 


ENCLOSU 





5-pin plug-in. Source Contact Temp 
Type 8L2 Light Source for use with photorelays also Type _|_Cperate Lovet] Verge | Rotence Lovet | Betiag — ries 
available. SRCOLA} 5.0 f-c. or less | 120VAC | 0.1 f-c. or more] 5 amp. |}-40° to +-75°C] $15.00 
8RCO2A} 5.0 f-c. or less | 120VAC | 0.5 f-c, or more | 3 amp. }-40° to +75°C/$15.50 
8RSO1B/35 f-c. or less | 120VAC | 0.4 f-c. or more} 5 amp. | 40° to +75°C] $16.00 














Send for Sigma catalog for more details. All prices subject to change without notice. 


DISTRIBUTED BY: 


HARVEY RADIO COMPANY, INC. 
103 WEST 43RD STREET 
NEW YORK 36, NEW YORK 
PHONE: JUdson 2-1500 





bi Printed in U. 


Reliable, low cost, compact photoelectric control. P Y | 
Sigma relay and light sensitive cell for flame-out con- ho 
trols, conveyers, liquid level control, etc. Type 8RCO1A 

for “light — no light” applications; Type 8RCO2A 7 7 z. 

(with plastic shield over cell) for ‘ light — no light” Series 8 Photorelay 


E: Semi-permanent aluminum dust cover, Suge Operating SIGMA INSTRUMENTS, ! 
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yeC TECHNICAL PROGRAM 


(Continued from Page 63) 


PARAMETRIC DEVICES AND TECHNIQUES 

Chairman: Aditya Kamal, Purdue University, Lafayette, Indiana 

) Synthesis of Negative Resistance Amplifiers by: Norman L. Wein- 
berg, —— Electric Corporation, Air Arm Division, Balti- 

, Maryland. 

) Analytic of Varactor Diode Circuits by: B. J. Leon, 
Hughes Research Laboratories, Malibu, California. 
The Electron Beam Parametric Amplifier as a System Component 
by: William S. Van Slyck, Zenith Radio Corporation, Chicago, 
llinois. 

@ eC Band Superregenerative Detector for Radar Beacon Applica- 
tions by: R. D. Standley, Armour Research Foundation, IIT, Chi- 
cago, Illinois. 


spACE COMMUNICATIONS 

Chairman: Sam Lutz, Hughes Research Laboratories, 

Malibu, California 

(a) On the Response of a High Gain Antenna to Complex Radio 
Waves by: H. C. Ko, Ohio State University, Columbus, Ohio. 

() Radiation Characteristics of Slot Antennas in Lossy Anisotropic 
Plasma by: H. Hodara, Hallicrafters Company, Chicago, Illinois 
and G. I. Cohn, IHMinois Institute of Technology, Chicago, Illinois. 

(¢) Effective Bandwidth Measurements Using the Moon and the Echo I 
Satellite by: Roy E. Anderson, General Electric Company, General 
Engineering Laboratory, Schenectady, New York. 


NOON LUNCHEON 

Speaker: Robert W. Galvin, President 
Motorola, Inc. 
“Electronics Unlimited” 


Wednesday Afternoon, October 11 


APPLICATIONS OF CERAMICS 

Chiarman: K. E. Rollefson, The Muter Company, Chicago, Illinois 

() A High Stability S10, Capacitor by: J. Minaham, J. Sprague and 
Otto J. Wied, Sprague Electric Company, North Adams, Massa- 
chusetts. 

() Miniature Ceramic Band Pass Filters by: D. R. Curran and D. J. 
‘poe Corporation, Electronic Research Division, Cleve- 
and, Ohio. 

() Passive Electromechanical Gyrators and Isolators by: J. H. Silver- 
man, J. D. Schoeffler and Dr. R Curran, Clevite Corporation, 
Electronic Research Division, Cleveland, Ohio. 


COMPUTER LECTURE SERIES 
Chairmen: Thomas F. Jones, Jr., E E School, Purdue University 
and 
Vincent Rideout, University of Wisconsin 
Repeat of Digital and Analog Computer morning lecture. 


DIGITAL DATA TRANSMISSION 

Chairman: Richard Gibby, Bell Telephone Laboratories, 

Murray Hill, New Jersey 

(a) An Analysis of Frequency Shift Keying Systems by: J. R. Feldman 


os J. N. Farone, Armour Research Foundation, IIT, Chicago, 
inois. 


A Highly Versatile Corrector of Distortion and Impulse Noise by: 


Earl D. Gibson, ACF Industries, Inc., Electronics Division, River- 
sale, Maryland. 

Experiments in Signaling Through Non-Gaussian Noise by: Rob- 
ert M. Lerner, David Karp and Juris Petriceks, Lincoln Labora- 


on, Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts. 


LOW-FREQUENCY SOLID-STATE AMPLIFICATION Il 

4 Tutorial Session 

Sponsored by the AIEE Electronic Circuits and 

Systems Committee 

Chairman: Gerald H. Cohen, University of Rochester, 

Rochester, New York 

fa) Feedback, Stability and Transients in Solid-State Low Frequency 


Amplifiers by: Veikko R. Saari, Bell Telephone Laboratories, Mur- 
ray Hill, New Jersey. 

) D. C. Amplifiers Using Semi-Conductor Modulators by: N. F. 

P y, University of Saskatchewan, Saskatoon, Canada. 

‘) Low-Level Magnetic Amplifiers by: William A. Geyger, U. S. 
Naval Ordnance Laboratory, Silver Springs, Maryland. 


RE-EVALUATION OF ELECTRONICS RESEARCH AND 
DEVELOPMENT IN THE CHICAGO AREA 
Panel Discussion 
sored jointly by NEC and IRE Professional Group 
on Engineering Management 
oderator: Angus Macdonald, Motorola Military Electronics 
lsion, Chicago, III. 
Panel: Dr. Frederick E. Terman, Stanford University, and other 
top-level industry executives and educators 


iL) 
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DISTRIBUTOR'S STOCK 
THE NEOMITE 


NM SERIES OC RELAY 

Contact Data 

Arrangement: 1C(SPDT) 

Rating: .25 amp res. at 

28VDC. 1 amp res. at 28VDC 

(with life derated to 100,000 

operation min.) 

Coil Data 

Operating Power: 100 milli- 

watts 

Standard Resistances: 50, 

200, 500, 1000 and 2000 
hms 


Vibration: 10G's to 2000 cps 

Ambient Temperature Range: 
55°C to +65°C 

Life Expectancy: 1,000,000 

operations at 25°C 

Dimensions: .531” x .392” x 

.196” 


send fer ba latest data 


nd 
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mm MILITARY CASES _ 


COMBINATION + TRANSIT - INSTRUMENT 
MIL-T.945, 1.4734, 1.21200, ST-108. C-4150 





at 


OVER 1.000.000 
VARIATIONS AVAILABLE 
NO DIE CHARGE 


Your choice of over 1,000,000 variations in dimensions, proportions, metals, 
finishes, and custom accessories for military combination, transit, instru- 
ment and portable cases. Whatever your need, the MM (multi-measure) 
method gives you high production savings even on custom runs as low as 25 
aD ag us your print or requirements direct or contact your MM rep- 
resentative. 


FREE: Send for free catalog and dimension specification sheets 


MM ENCLOSURES, «x. 


111 BLOOMINGDALE RD., HICKSVILLE, N. Y. 
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New ?°: 


WIREWOUND POTENTIOMETER 


is of the Month 





[Vogue Instrument Corp.] 


Infinite Resolution, Single Turn Unit Has 0.01% Linearity 


oe es | 


—— 








MINIATURE PRECISION POWER RESISTORS 


Model 20-A features resolution of a film 


potentiometer and stability of a wire 
wound unit. 


Characteristics include low noise factor 


(lower than film or standard wirewound) 
and inherent accuracy of design. 


The unit is available for continuous ro- 


tation applications or can be supplied with 
solid end stops, rated at 800 oz-in. 


Resistance ranges extend from % ohm 


(maintaining infinite resolution and low 
temperature coefficient), to a high of 1,000 


Temperature Coefficient +10 PPM/°C From — 55° To 350°C 


— Or E F 
= - —- Owe> 




















CERAMIC-TO-METAL HOUSINGS 


For Semiconductor Rectifiers 





PREFORMED SHRINKABLE SLEEVING 


For Electrical Or Chemical Insulation 





and excellent dielectric 
bined with a positive hermetic seal. Sheer 
strength in the order of 15,000 psi, ex- 
cellent thermal! shock resistance at temper- 
atures of 1,000° F, coupled with high ther- 
mal conductivity are characteristics of the 
vacuum seal, leak tested at 1 x 10° cc/sec. 


Power resistors Code C-10 are available 


in both inductive and non-inductive wind- 
ings, with power ratings from % 
watts. Resistance values extend from 25 
to 275 k ohms with tolerances to +0.05%, 
depending on size and type. 


to 10 


Manufactured in accordance with ap- 


plicable portions of MIL-R-26, resistors 
are furnished in 10 basic physical sizes. 
High temperature capabilities are pro- 
vided through use of a silicone base coat- 
ing material. Wire leads are nickel clad, 
copper-weld. 


[ Advanced Vacuum Products, Inc.|] 


For use in packaging power and con- 


trolled rectifiers, these high temperature 

-ceramic-to-metal housings for semiconduc- 
tor rectifiers are said to withstand temper- 
atures of 1,700° F. 


The housings offer high metal strength 
properties com- 


| Rayclad Tubes, Inc.] 


Designed for diode and transistor cases, 


this preform sleeving is available in sev- 
eral plastic materials. 


The preformed part will shrink tightly 


when heated encapsulating the body of the 
device, producing a skin-tight insulation. 


The formed of the sleeve corre- 


area 


sponds to the diameters of the device so 
only the extended skirt of the preform 
need be heated. 


Sleeving is cut and formed to fit stand- 


ard case sizes of semiconductor devices. 
It can be slipped into position over the 






ABILITY: From. stock 
Corp., 2350 Lindn Bivd., Dept EP, Brooklyn 8, NY. 


[Omtronics Mfg., Inc.] 














ohms; taps are available on order. 

Unit can also be obtained in a 
version, mounted in the same 2” diameter 
housing as for single potentiometer units 






PRICE: $35.00 (single units, 0.1% lin.) AVAN 
MFR: Vogue | 


SALES MGR. H. R. Gopstein, NI 9-5300; for nesres 
rep see eem p. 1875 (1961-62 Ed.) OTHER Pag 
DUCTS: See eem pp. 1366, 1367 


Check 222 Reader Service Card 10/6) 


Matching of materials renders resistors 
suitable where extremes of environmental 
conditions are found, such as _ thermal 
shock, low or high temperature exposure, 
high humidity, salt spray, and vibration 
or mechanical shock. 


PRICE: $0.70-$3.00. AVAILABILITY: 7-10 days (small 
qtys) MFR: Omtronics Mfg., Inc., P.O. Box 149%, 
Dept EP, Peony Park Station, Omaha 14, Nebraska. 
SALES MGR: R. H. Engstrom, EG 5-8408; for nearest 
rep see eem p. 1801 (1961-62 Ed.) 


Check 223 Reader Service Card 10/6! 
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eem File System ‘ 


Consisting of metallized alumina ceramic 
brazed to metal hardware, the rectifier 
housings may be welded or brazed during 
the final assembly of the rectifier. 


PRICE: Varies with requirements. AVAILABILITY: 
3 to 4 wks. MFR: Advanced Vacuum Products, Inc, 
430 Fairfield Ave., Dept EP, Stamford, Conn. SALES 
OFFICES: See eem p. 1648 (1961-62 Ed.) 


Check 224 Reader Service Card 10/61 ' 


case and then permanently locked into 
place. 

Transistor cover preforms come in 0.333" 
onl 0.210” widths by 0.350”, 0.368” and 
0.340” dia. The diode preforms come B 
0.275”/0.300" and 0.250”/0.260" widths 
0.400”/0.420” and 0.325”/0.340” dia. 


PRICE & AVAILABILITY: Contact Sales Offices D& 
low. MFR: Rayclad Tubes, Inc., Dept EP, R 
City, Calif. SALES OFICES: See eem p. 1822 196 
62 Ed.) 


Check 225 Reader Service Card 10/61 





OCTOBER 196! 















i? ff? Ef 


rae 
z/= 


Ss 
—~ 
= 





10/61 


into 
333" 


e in 


s by 


5 be 
1961: 


0/6! 
















































































LOOK WHAT’S NEW FROM DYMO 


Presenting three brand new Tapewriters!® 


Two emboss exclusively on Dymo plastic tape 
(M-22, M-33)...and one on metal tape 
(M-11). 


And more news too—it is now possible to 
make versatile raised-letter labels that read 
up and down as well as across! 


We are also introducing an entirely new line 
of striped tapes...plus a revolutionary 
contrasting aluminum tape. 


Ask your distributor, or write for sample and 


literature today. 
TAPEWRITERS FROM $39.95 








DYMO INDUSTRIES, INC., Dept. EPM-10 
2950 Seventh Street « Berkeley 10, California 


Check §3 Reader Service Card 








HEATS TRANSISTORS 
TO REQUIRED 
TEMPERATURE 


Thermo-Probe 


Test circuits on the bench — 
not in the oven. 


Interchangeable tips for transistors, diodes, 
resistors, crystals, etc, 


Probe temperature 25°C to + 150°C +3°C. 

Temperature Stability = 0.5°C. 

Heater Power 7 watts. 
Price $72.50 F.O.B. Altadena (includes tip 
for TO-5 transistor case). Most special tips: 
$2.50 each. 


KENNEDY COMPANY 


J N. Lake Ave. Altadena, Calif. MUrray 1.0028 





Check 64 Reader Service Card 
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lf You Want a Thermostat That’s Rugged... 


that operates dependably at settings 
as low as— 40°F. and as high as +300°F. . 


; C8 Series of hermetically sealed electrical tner 

thls. designed to meet the difficult operating 
f electronic and aircraft applications. Operating 
ess of settings, are not changed by exposure t 
ranging from —100°F. to +300°F. Shocks 
milliseconds, vibration of 25g up to 1000 cp: 
10g up to 2000 cps do not damage the 
hange their setting 


A ¢ 
te for complete tect 


G-V) G-V controts INc. 


LIVINGSTON, NEW JERSEY 
ee a 
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NEW 


transistorized 


GAUSSMETER 
MODEL 900 





This quality precision built Gauss- 
meter provides direct reading of flux 
densities from 0.3 gauss full scale 
to 30,000 gauss with an accuracy of 
+2.5%. Repeatability of readings 
0.5%. Ideal for measuring and locat- 
ing stray fields, plotting variations in 
strength and performing rapid com- 
parisons of production lots against 
a standard. 


SPECIAL FEATURES 


@ The eleven position Range Selector 
provides full scale readings of 0.3, 
1, 3, 10, 30, 100, 300, 1000, 3000, 
10,000 and 30,000 gauss. 

@ Significant readings as low as .05 

auss. 

@ Upper range extension, for compara- 
tive readings to 100,000 gauss. 

@ Versatile—probes employing either 
indium arsenide or bismuth ele- 
ments can be used. 

@ Operates from AC supply or from 
own self-contained batteries for field 
use. 


TRANSISTORIZED GAUSSMETER 
MODEL 874 


This instrument was designed to provide 
industry with a modestly priced, precision 
instrument for direct reading of DC flux 
fields from 5 to 30,000 gauss. The 5 posi- 
tion Range Selector provides full scale 
readings of 0.3, 1, 3, 10 and 30 kilogauss 
by use of the temperature stable indium 
arsenide probe. Light in weight, com- 
pletely portable and operating on internal 
batteries, the 874 is ideal for “in plant” 
or field use. 
Complete with probe—$195.00 


Write to 





1075 Stewart Avenue, Garden City, N. Y. 
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NEW PRODUCT LITERATURE 
(Continued from Page 52) 


automatic control over machines and 
processes. Delco Radio Div., General 
Motors Corp., Dept EP, Kokomo, In- 
diana. ; 


Check 278 Reader Service Card 


ELECTRIC RATIO CONTROL 
STATION Sec. 2200 


Bulletin SRM 463.24 contains infor- 
mation and specifications on type AR 
control stations used to provide a 
ratio adjustment of automatic control 
or primary signal. Republic Flow 
Meters Co., 2240 Diversey Parkway, 
Dept EP, Chicago 47, Ill. 


Check 279 Reader Service Card 


FEEDBACK CONTROL HARDWARE Sec. 2200 

This six-page brochure illustrates 
and gives brief descriptions of opera- 
tional amplifiers, frequency response 
test equipment, sliderules, pressure 
transmitters, receivers, actuators, 
programmers and computers. Boon- 
shaft and Fuchs, Inc., Hatboro Indus- 
trial Park, Dept EP, Hatboro, Penna. 


Check 280 Reader Service Card 


COMPONENT OVENS Sec. 2300 


Called, “How to Specify Component 
Ovens”, this four-page booklet ex- 
plains requirements of units to control 
temperature of crystals, oscillators, 
transistors and other temperature 
sensitive components. Monitor Prod- 
ucts Co., Inc., 815 Fremont Ave., Dept 
EP, South Pasadena, Calif. 


Check 281 Reader Service Card 


HEATING ELEMENT MATERIAL Sec. 2500 


This eight-page technical bulletin 
describes properties and performance 
characteristics of alloy 750, a low 
growth iron-chromium-aluminum re- 
sistance material developed primarily 
for use as heating elements in small 
appliances or other devices where 
temperature does not exceed 2050°F. 
Hoskins Mfg. Co., 4445 Lawton Ave., 
Dept EP, Detroit 8, Mich. 


Check 282 Reader Service Card 


SEMICONDUCTOR ALLOYS Sec. 2500 


Aluminum-indium alloys for semi- 
conductor devices are described in a 
series of technical data sheets, Nos. 
12, 9R, and 6R. Each sheet contains 
a phase diagram of a particular alloy, 
a description of its phase relationship 
and crystal structure, alloy proper- 
ties and fabrication possibilities. 
Alpha Metals, Inc., 56 Water St., Dept 
EP, Jersey City, N. J. 


Check 283 Reader Service Card 


COOLING EQUIPMENT Sec. 2600 


A complete line of packaged blowers, 
propeller fans, centrifugal blowers, 
ring fans and accessory items is pre- 
sented in a 48-page catalog. All 
mechanical and electrical characteris- 
tics of each model are included with 
performance curves and engineering 
drawings. 


(Continued on Page 69) 


NON-METALLIC GUY LINE — PERFECT Fityip 
INSULATOR — REVOLUTIONIZES HAM py 





& TV ANTENNA SYSTEMS 


Non-inductive, non-conducting, non absorbi 
isolates systems from directional arrays, reason 


The new main insulator of W3 
Glas-Line is between the wae 
sulators running to the lower jeft, 
copper link between the center 99 in. 
sulator and the upper right egg ing. 
lator is for the dead-end feeder a 
Zepp antenna. 









View of an open thimble ang 
eye bolt for coupling the Glas. 
Line guy wire to a tree. Glas-Ling 
cannot rot, will not shrink, streteh o 
sag... has high breaking strength of 
over 500 pounds with proper use. 
100’ SPOOL 600’ REELS 


$ 75 orn $ 84 pt 
3 & handling 17 & hendiin 





*“SUPER’ GAS-LINE 
with 1,000 Ib. TENSILE STRENGTH 
with proper use. 


100’ SPOOL 600’ REELS 

95 Plus $1.00 75 Plus $2.00 
6 for postage $34 for postage 
& handling & handling 








Announcing New ‘‘G-3 50X GLAS-LINE CABLE” 
with 2,500 Ib. TENSILE STRENGTH 
with proper use. 








100’ SPOOL 600’ REELS 
90 Plus $1.50 $ 50 Plus $3.00 
2 | 3 for postage 69 for postage 
& handling & handling 





Send check or M.O. No C.O.D.’s please. 
Dealer & Distributor Inquiries Invited. 


™ GLAS-[INE wi 





2751 Nostrand Ave., Dept. 4, B’klyn 10, N.Y. - CL 2-985! 
Check §]7 Reader Service Card 











FLOWS AT IDEAL RATE, 
LEAVES NO SOLDERING RESIDUES 


Non-corrosive HYDRAZINE FLUX,* used im 
dustrywide in liquid form, has now been incorpo 
rated into core solder. This fast, efficient flux 
vaporizes completely at soldering temperatures. It 
leaves no residue which would support fungus 
growth. Will not corrode. 

In H-32 core solder for the first time, HYDRA 
ZINE FLUX offers more advantages than evet. 
When flux is normally applied, far more than is 


actually needed is used. Now, the exact ratio of 
flux to solder provides for proper wetting. There 
after the flux decomposes and is eliminated. Cleat 


ing and production time are saved. 

TEST HYDRAZINE FLUX AND CORE 
SOLDER in your own plant. Write for samples 
of either H-Series Fluxes or H-32 core-solder form 
and technical literature. 


*U.S. Patent No. 2,612,459 


Available only from Fairmount and its sales agents 


oo 
Fairmount 
CHEMICAL CO., INC. 

136 Liberty St., N. Y. 6, N. Y. 
Check 68 Reader Service Card 
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OSCILLATORS 
OFF 
THE 
SHELF ... 


far lower cost, too! 





Delta F transistorized 
TRONS 


tuning fork 
oscillators 


FROM 


$45.00 to $99.50 


EACH 
pricing based on oscillator frequency 
and quantity of your order 


Anew concept in oscillator production... 
designed to meet your schedules. J/mmediate 
delivery if your tuning fork oscillator re- 
quirements fall into these specifications: 





FREQUENCY: Any specified fre- 
quency in range of 50 cps to 4 kc. 
TEMPERATURE RANGE: 0° C to 
+60° C. 

FREQUENCY TOLERANCE:+0. 15% 
over temperature range. 
FREQUENCY ACCURACY: 40.05% 
at nominal room temperature. 
SUPPLY VOLTAGE: 26 + 3 volts. 
OUTPUT: Sine, 3 Volts RMS, < 
10% distortion. Square, 12 V PP 
minimum, < 10 MSEC rise time. 
LOAD IMPEDANCE: 10 K Nominal 











24-hour delivery for 
“other frequency” oscillators 


Delta F specializes in oscillators... oscil- 
lators of every type, every requirement. In 
addition to the “off the shelf” DFO-80 series, 
Delta F also designs and manufactures the 
most complete line of transistorized tuning 
fork and crystal oscillators available. 


Write or phone your “off-the-shelf” order 


ff Dentaf 


113 State Street « Geneva, Illinois 
Phone: CE 2-7600 
Check §9 Reader Service Card 
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NEW PRODUCT LITERATURE 
(Continued from Page 68) 


A special section is devoted to basic 
design information for ventilating 
electronic equipment using forced-air 
cooling. Mathematical formulae and 
graphs are provided for problems per- 
taining to cooling solid state circuitry 
or tube assemblies. Maintenance and 
service information supplement this 
section. McLean Engineering Labora- 
tories, P. O. Box 228 Dept EP, Prince- 
ton, N 


Check 311 Reader Service Card 


MINIATURE GROMMETS Sec. 2800 

Catalog 62-G contains 66 pages of 
specifications and data on grommets. 
Also included is a line of miniature 
grommets for miniaturization pro- 
grams. Sizes are as small as 0.059” 
ID and 0.072” thick. Miniature grom- 
mets are available in regular or 
synthetic rubber, high or low temper- 
ature silicones, or other compounds. 
Minor Rubber Co., Inc., Ackerman St., 
Dept EP, Bloomfield, N. J. 


Check 310 Reader Service Card 


SOLDERLESS TERMINAL BLOCKS Sec. 2800 


A line of solderless terminal blocks 
for communications, data processing 
and broadcast equipment is described 
and illustrated in four-page Connecto- 
Block Bulletin K2-5. Male terminals 
on the boards mate with snap-on 
solderless terminals. Cost and space 
saving features are detailed. Thomas 
& Betts Co., 36 Butler St., Dept EP, 
Elizabeth, N. J. 


Check 284 Reader Service Card 


TOP HAT RETAINERS Sec. 2800 


Descriptions and specifications of 
all top hat retainers for tubes and 
other plug-in components are offered 
in Bulletins 5.2, 5.38, and 5.4. Also in- 
cluded are photos, schematics and a 
complete listing of specifications for 
all round and rectangular retainers. 
Westrex Communication Systems, 540 
bag a. St., Dept EP, New York 
19, N. ¥. 


Check 312 Reader Service Card 


MINIATURE SCREW THREADS & 
SCREW STANDARDS Sec. 2800 


A condensation of the new Unified 
Miniature Screw Threads and Minia- 
ture Screws Standards is a reference 
work for anyone using small screw 
threads. It represents the first official 
American standardization of screw 
threads smaller than 0-80 and covers 
sizes as small as .0118-318. J. I. Monis 
Co., 394 Elm St., Dept EP, South- 
bridge, Mass. 


Check 313 Reader Service Card 


METAL FASTENERS Sec. 2800 


Fastener Value Analysis gives a 
detailed explanation of techniques for 
evaluating metal fasteners in terms 
of their use. This 14-page fully illus- 
trated brochure provides users of such 
fasteners with a guide for economies 


(Continued on Page 73) 
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(Can replace solids ids. 
also low priced!) _ 


85C TANTAL 
Just 470° long, 
.131” diameter. 


New small unit oS 
features inherent 
foil reliabili 
with comparable 
volumetric efficienc 





SEND FOR SPECIAL 
“A” CASE BULLETIN 
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New Fi 





SILICON PLANAR TRANSISTOR [Fairchild Semiconductor] 
For Fast Switching In Saturating Logic Circuits 











Jucts of the Month 


Rated at 300 milliwatts of power npn 


double-diffused silicon planar transistor 
2N709 is designed for fast saturated 
switching applications. 


Typical charge storage time constant of 


this instrument is 3 nsec. It has an aver- 
age propagation delay time of 2.5 nsec in 
direct coupled transistor logic circuits and 
an average propagation delay time of 7.5 
nsec with a rise time of 3.5 nsec in tran- 
sistor delay logic circuits. 


Additional parameters of this unit at 


25° C include: BVcso of 12 v min; BVezzo 


THIN CELL SELENIUM RECTIFIERS [General Electric Co.] 
Operate At 130° C Ambient Temperature 


For use in ion generators, radar power 
supplies and motor controls, the Vac-U-Sel 
thin cell selenium rectifiers have cells of 
0.010” thin aluminum stock. 

A stack of these cells is said to be about 
50% the size of other stacks of the same 
voltage rating. Fitted into phenolic tubes, 
they are available in stacks of up to 500 
cells. 

Type P 45 v stacks with a max input 
of 135 v rms, 60 v d-c output (resistive 
load) and 189 piv with 2.5, 8.0 and 25.0 


milliamp d-c ratings have % 2”, %” and 


SILICON VOLTAGE REGULATOR [Dickson Electronics Corp.] 
Replaces 5651 Voltage Reference Vacuum Tube 


The DEC 5651 solid state replacement is 
designed to the exact mechanical specifica- 


-tions of the 5651 tube and is claimed to 


meet or exceed the electrical specifications 
and characteristics of the tube. The re- 
placement unit is supplied in a vacuum 
molded epoxy package. 

Providing an operating voltage of 87 
volts +2%, the diffused junction silicon 
voltage regulator has an operating current 
range of 1.5 to 3.5 ma. Shunt capacity can 
be of any practical value. 

Where space and weight are design cri- 


VHF-UHF MADT TRANSISTORS ([Philco Corp., Lansdale Div.] 
TO-9 Case Incorporates Fourth Lead As Case Ground 


Three transistors, T2028, T2029, and 
T2030, are designed for vhf-uhf r-f ampli- 
fiers, mixers and oscillators used in mili- 
tary communications equipment, mobile 
radios and transistorized tv. 

The units, when operating up to 400 mc, 
are said to be the first solid state devices 
capable of surpassing the noise perform- 
ance of electron tubes of comparable cost. 

Addition of a fourth lead to the conven- 
tional three-lead package grounds the 
transistor to its case, eliminating need for 
external clips on installation. 









of 3 v min; hre guaranteed 20 min, 12) 
max at 10 ma; C.» of 3.0 pf max; f,, gy 
me; and Icso of 5 millimicroamp, 5 y qj. 
lector to base. 

The high speed instrument is packaged 
in a JEDEC TO-18 configuration. 


PRICE: $12.00 (1-99 lots); $8.50 (100-999  jots) 
AVAILABILITY: Contact Sales Mer. below. MFR. 
Fairchild Semiconductor, 545 Whisman_Rd., Dept 
EP, Mountain View, Calif. SALES MGR: Thomas 4 
Bay, YO 8-8161; for nearest rep see eem p. 17\5 
oes Ed.) OTHER PRODUCTS: See eem pp. 134. 
138' 


Check 226 Reader Service Card 10/6) 


154" outside dia, respectively. 

A single stack of these cells used ina 
half wave circuit accommodates 15,000 y 
and will block a peak reverse voltage of 
31,500 v. 


PRICE: $0.60 to $0.89 (depending on size and qty) 
AVAILABILITY: Approx 4 wks. MFR: General Elec. 
tric Co., Dept EP, Schenectady 5, N. Y. 


Check 22] Reader Service Card 10/6! 


teria, this 5651 replacement can be supplied 
in a cylindrical molded epoxy package, \4’ 
in diameter by %” long. As a solid state 
device, the unit has longer operational and 
storage life than the tube it replaces. 


PRICE: $66.00 (1-4); $49.00 (100 and up). AVAIL: 
ABILITY: 3 weeks. MFR: Dickson Electronics 
Corp., 248 Wells Fargo Ave., Dept EP, Scottsdale 
Arizona. SALES MGR: H. S. Berck, WH 6-5357; for 
nearest rep see eem p. 1698 (1961-62 Ed.) 


Check 228 Reader Service Card 10/61 


Specifications guarantee noise figure, 
gain, and forward age. Entire age char 
acteristic is guaranteed to lie within cot 
trollable limits. 


PRICE: 12028 - $2.48; 12029 -$2.42; 12030-$1% 
(100-999) AVAILABILITY: From stock. MFR: Philco 
Corp., Lansdale Div., Dept EP, Lansdale, Pa. 
OFFICES: See eem p. 1809 (1961-62 Ed.) 
PRODUCTS: See eem pp. 1402, 1403 
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_ DELEFORMS_ 


@ Each terminal has two rigid tabs 
for circuit connections. 

’ Completely safe as terminal is 
insulated from coil form by a 
fiberglass collar. 

® Coil winding connections are 
made to base of terminal leaving 
tabs clean and free for attach- 
ments. 

® Solder connections are easily 


made on the “Y” type terminal 
tabs. 


Delevan offers a broad range of Variable 
Inductors as well as many standard coil 
forms. In either case we can provide you 
with the exact coil or coil form from stock 


or will be pleased to wind to your specifi- 
Cations, 


DELEVAN 
ELECTRONICS 
CORPORATION 


T-P10 OLEAN RD. © EAST AURORA, N.Y. 
Check 71 Reader Service Card 
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MAKING ROOM AT THE TOP 


EICO creates a new, 
professional lab quality 
test instrument series 

at moderate prices. 


@ AC VIVM& 
AMPLIFIER 
#250 


Kit $49.95, Wired $79.95 


VTVM: 12 ranges from imv to 300v 
rms; response absolutely flat from 
10 cps to 600 kc; input impedance 
10M shunted by 15yyf; accuracy 
+3% of full scale. 


Note: Average responding meter 
calibrated in rms. Linear 0-1, 0-3 
scales. Decibel scales based on 
Odb=1mw in 600{2 with 10db in- 
terval between ranges. 


AMPLIFIER: 60db gain on Imv range; 
response +0, —3db from 8cps to 
800kc; output to 5V rms undistorted, 
variable down to zero by attenuator 
control at output; input  ?_—— 
10MQ2 , output impedance 5K{22; hum 
2 noise —40db for signal inputs above 
mv. 


DESIGN QUALITY: All frame-grid 
tubes; 60db frequency-compensated 
input attenuator ahead of cathode 
follower with 10db/step attenuator 
following; two-stage R-C coupled am- 
plifier and full-bridge meter circuit in 
one overall feedback loop; no response 
adjustment required in amplifier cir- 
cuit; single sensitivity adjustment; 
voltage-regulated power supply. 50/60 
cycle operation. 


EICO MODEL 255 AC VTVM 
Identical to Model 250 described 
above, but less amplifier facility. 50/60 
cycle operation. 

Kit $44.95 Wired $72.95 
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See the 41 additional EICO instruments help- 
ful for your lab and line work. Write for free 
catalog and name of neighborhood distributor. 


. EP-10 
3300 N. Bivd., L.1.C. 1, N.Y. 


Export Dept.: Roburn Agencies, Inc. 
431 Greenwich St., N.Y. 13, N.Y. 


Add 5% in the West. 
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SOLID-BLOCK TERMINAL BOARDS 


a“ SOLID BACKS save cost of insulat- 
ing strip, resist moisture and 

















breakage. 


“MOLDED-IN” CONDUCTORS as- 
sure greater capacity, can’t 
work loose; eliminate sepa- 
rate saddle plates. 


THICK, 
HIGH BARRIERS 


afford greater insulation, reduce 
breakage, increase creepage by 
12%. Gen-Pro boards have greater 
amperage capacity, are mechan- 
ically and electrically interchange- WRITE TODAY for bulletin 
able with other boards. Also 
available with molding compound , 4 : 
PER MIL-14E. Competitively priced. with specifications and list 
Immediate delivery. of lugs available. 


Series 441 
Illustrated 


illustrating types in stock 


GENERAL PRODUCTS CORPORATION 
Over 25 Years of Quality Molding 


UNION SPRINGS, NEW YORK TWX No. 169 
Check 73 Reader Service Card 


New Products of the Month 


SILICON MESA TRANSISTORS [Secoa Electronics Corp.] 
Dissipation 75 Watts At 25°C Case Temperature 


1 Diffused junction npn silicon mesa tran- 

| sistor JEDEC types 2N1069, 2N1070, 

| 2N1487, 2N1488, 2N1489 and 2N1490 fea- 

| ture high temperature ceramic-to-metal 

| insulating seals. These seals withstand 

extreme temperature cycling and thermal 
shock; they cannot be damaged by the 
bending of the terminal leads. 

Min collector breakdown voltage (BV cer) 
is 60 volts for the 2N1069 and 2N1070; 
Vero is 40 volts for the 2N1487 and 
2N1489 and 55 volts for the 2N1488 and 
2N1490. Min d-c forward current transfer 


SILICON MESA DIODES | Vicrosemiconductor Corp.] 


Two Types — For Microminiature Packaging 


Currently, these two standard types of 
silicon mesa diodes are mounted in holes 
in a passive substrate (ceramic) with con- 
nections plated or thermocompression 
bonded. Complementary parts (resistors, 
capacitors, inductors) are plated or de- 
posited on adjacent areas of the substrate 
by the user. 

Computer diode MSC-1 feature a recov- 
ery time of 2 nsec, a capacitance of 2 
pwuf, and a piv of 75 volts. 

General purpose diode MSC-2 features 
a piv of 300 volts and a leakage of 10 mua. 





HIGH POWER SILICON TRANSISTORS 
Single-Ended Stud Types — 150 Watts 


Diffused junction npn high power tran- 
sistor types 2N1015 and 2N1016 are used 
in” power converters, power supply regu- 

el am, ators, relay replacements and controls, 
i 


[Silicon Transistor Corp.] 


aaice 


The two types are available in three 
models: basic, A and B. For these three 
models, the collector-to-emitter and col- 
lector-to-base voltage is 30, 60, and 100 
volts. The emitter-to-base voltage is 25 
volts for all types. Saturation resistance of 


dew 4h 
i on 0 So i and d-c and servo amplifiers. Hermetically 
‘Belen . (&) sealed in welded metal cases, they are 1%»” 
\ 4 in diameter by 1%,” high overall. 


ex «g- 


=~ fou - 


TUNNEL DIODE [Micro State Electronics Corp.] 


Gallium Antimonide — For Low-Noise UHF And Microwave Applications 


With cutoff frequencies in the 2 to 4 Ge 
range, as well as noise constants 40% less 
than those obtainable from geranium 
units, these gallium antimonide tunnel 
diodes (types MS232, MS233 and MS234) 
have a temperature range of —55°C to 
100°C. 

The available peak currents are 1 ma 
(MS232) and 3 ma (MS233 and MS234) 
with a 10% variation. 

Typical peak-to-valley ratios of these 
commercial types are 16:1 (MS232 and 
MS233) and 20:1 (MS234). All types are 


| ‘ 
oe ge 
is 


a fk 
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ratio (hrz) at 1.5 amp is 10 for the 2N10¢9 
and 2N1070, 15 for the 2N1487 and 2N1488 
and 25 for the 2N1489 and 2N1490. May 
saturation resistance is 0.67 ohm for the 
2N1070, 2N1489 and 2N1490 and 2 ohms 
for the 2N1069, 2N1487 and 2N1488. June. 
tion temperature range is —65°C to 200°C, 
Units meet or exceed the requirements of 
spec MIL-S-19500B. 

PRICE: $37.00 - $24.00 (depending on qty). AVAIL. 


ABILITY: 4-6 wks. MFR: Secoa Electronics Corp. 
85 Sylvester St., Dept EP, Westbury, N. Y. : 


Check 230 Reader Service Card 10/61 


The diodes are surface passivated and 
meet or exceed spec MIL-S-19500B without 
additional sealing. Anodes and cathodes 
are gold plated for ease of termination. 
Approximate size is 0.020” x 0.020” x 
0.007” thick. 


PRICE: $2.50 (100 qty level). AVAILABILITY: From 
stock. MFR: Microsemiconductor Corp., 11250 
Playa Court, Dept EP, Culver City, Calif. SALES 
MGR: S. Manning, UP O-2974 


Check 231 Reader Service Card 10/61 


the 2N1016 is 0.5 ohm max; min beta is 
10 at 5 amp. 

At 45°C case temperature, power dissi- 
pation is 150 watts. Junction temperature 
range is —65°C to 200°C. 


PRICE: $27.00-$41.00. AVAILABILITY: 2-3 wks. MFR: 
Silicon Transistor Corp., Dept EP, Carle Place, 
L. I, N. ¥. SALES MGR: L. LeBow, P! 2-4100; for 
nearest rep see eem p. 1839 (1961-62 Ed.) OTHER 
PRODUCTS: See eem p. 1409 


Check 232 Reader Service Card 10/61 


in the pillbox package (0.125” outside 
diameter x 0.055” high over-all), which has 
a series inductance of 0.3 muh. They are 
used in strip line, coaxial, or waveguide 
circuits. . 
At 25°C, the dissipation of these units 
is 40 mw; the derating factor is 0.53mw/°C. 


PRICE: $125.00-$275.00. AVAILABILITY: From stock. 
MFR: Micro State Electronics Corp., 152 Floral Ave, 
Dept EP, Murray Hill, N. J. 


Check 233 Reader Service Card 10/61 
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DIGITAL 
READOUT 


Series 120000 


Features: 

p Lightweight — 
weighs 3% ozs. 

) Quick disconnect _~— 
at rear for easy a 
lamp replacement. ‘ 


PRICE COMPLETE th 
$3500 world in jut a 

Quantity Prices On Request “an , 
WRITE TODAY FOR he ane nce of 

COMPLETE SPECIFICATIONS tI Tighe 
Representatives ' — readouts. { 
in principal cities “eo 







ouSTRIAL ELECTRONIC ENGIN 
5528 VINELAND AVENUE 
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Precision Meters 


CATALOG AVAILABLE 


If your operation demands accuracy to 1/10 
of 1% you need this AMF Catalog, which 
includes specifications, sizes and weights of 
Frequency and Volt Meters for test, research, 
industrial, military and government use. 

AMF Meters are rugged. They compensate 
for practically any temperature and environ- 
ment. They can be tailored to your require- 
ments-or are available immediately from 
Stock. Send today for your Catalog! Address 
Department -P 


American Machine & Foundry Co. 


LN Royal Street, Alexondria Virginia 


Check 15 Reader Service Card 
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NEW PRODUCT LITERATURE : 
(Continued from Page 69) 


in production. H. M. Harper Co., Dept 
EP, Morton Grove, III. 


Check 314 Reader Service Card 


NARROW ABSORPTION INFRARED 
INSTRUMENTATION Sec. 2900 
A six-page booklet describes a sys- 

tem for detecting, monitoring and 

measuring the concentration of at- 
mospheric contaminants across open 
paths. It is applicable to missile pro- 
pellant vapors, measuring toxic fumes 
explosive hydrocarbons and other gas- 
eous fumes. Leeson Moos Laborato- 
ries, 90-28 Van Wyck Expressway, 
Dept EP, Jamaica 18, New York. 


Check 315 Reader Service Card 


TURNTABLE FOR GYRO TESTING Sec. 2900 


Bulletin T900, a four-page color 
brochure, describes Model T900 rate 
turntable which is equipped with air 
bearings. The unit is designed to test 
inertial systems, gyros, accelerome- 
ters, and pendulums. Dunn Engineer- 
ing Corp., 225 O’Brien Highway, Dept 
EP, Cambridge 41, Mass. 


Check 316 Reader Service Card 


RESISTANCE STANDARDS Sec. 2900 

A four-page bulletin (Vol IV No. 1) 
discusses resistance standards and 
techniques of establishing resistance 
ratio accuracy to one part in ten mil- 
lion. The bulletin discusses ultra-pre- 
cise ratio measurements, resistor 
error, theoretical ratio and ratio error, 
and the establishment of an accurate 
and stable primary reference of ratio. 
Julie Research Laboratories, Inc., 603 
West 130th St., Dept. EP, New York 
at, Ue Es 


Check 31] Reader Service Card 


PANEL INSTRUMENTS Sec. 2900 


An elapsed time meter is described 
in Booklet GEZ-3354. Information re- 
lating to applications, specifications, 
standard ratmgs, and schematics is 
given in the four-page bulletin. Gen- 
eral Electric Co., Dept EP, Schenec- 
tady 5, N.Y. 


Check 318 Reader Service Card 


DIFFERENTIAL PRESSURE GAUGE Sec. 2900 
Bulletin E10 contains information 
on a leak-proof gauge with a mag- 
netic coupling, designed for up to 60 
psid in systems up to 3,000 psi. Pall 
Corp., Dept EP, Glen Cove, N. Y. 


Check 319 Reader Service Card 


SPECTROMETER SYSTEMS Sec. 2900 


A 12-page catalog discusses nuclear 
magnetic resonance and electron 
paramagnetic resonance spectrometer 
systems and components. The catalog 
contains a brief description of nmr 
and epr spectroscopy, and specifica- 
tions on five spectrometer systems. 
Instrument Div., Varian Associates, 
611 Hansen Way, Dept EP, Palo Alto, 
Calif. 


Check 320 Reader Service Card 


(Continued on Page 81) 






































BULOVA 
DC 
REFERENCE 
SOURCE 


"In this Bulova double stage Zener 
model, regulation is accomplished 


by controlling the base 


_ of a series power transistor (Q;). 


With the first Zener across input, 
the voltage changes of unregulated 
source are attenuated. The 

second Zener acts as a voltage 
reference for feedback amplifier 
stage (Qs). 


The Zener control current 
automatically changes with output 
voltage so that the control 

voltage amplifier absorbs the 
difference. Reduced number 

of components achieve optimum 





























ELEeTRONICS 
DIVISION 
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New Products of the Month 


Physical Size 21 Times Smaller Than TO-5 Equivalents 


aS a ie Intended for computer switching and 

eS s general purpose radio and audio frequency 
applications, 20 new double-ended transis- 
tors have an actual size of only 0.130” 
x 0.130”. Temperature range extends from 
—65°C to 85°C. 

Mounting possibilities for double-ended 
subminiatures include single and multiple 
board configurations, welded assemblies, 
and special assembly modifications such as 
jump-wiring and isolating inputs from 
outputs. 

Electrically welded and _ hermetically 





MADT TRANSISTOR ([Philco Corp., Lansdale Div.) 


For High Speed, Medium Power Switching Applications 

The 2N2048 is a hermetically sealed, 
germanium micro-alloy diffused-base tran- 
sistor with 150 mw total dissipation. 

Operation at speeds in excess of 15 mc 
is possible as the collector is placed in the 
diffused region of the base. 

The transistor is not limited to use in 
saturated circuitry but operates in cur- 
rent switches and circuits where the col- 
lector is clamped out of saturation. 

Other features are high beta, high f:, 





Includes Six 2N782 PNP Germanium Mesa Transistors 


Called TRI-PAK, the kit contains six 
2N782 epitaxial germanium mesa pnp 
4ransistors, 12 applications circuits and a 
book-style reference folder with detailed 
electrical and mechanical data. 

The 2N782 is designed for high speed 
switching applications in the musec range. 
Among the circuits included with the kit 
ure a high speed current switch, a 20-mc 
ustable multivibrator, a 5-me computer 
block source and a three stage direct- 
coupled transistor logic circuit. 

Absolute max ratings at 25°C are: 





Consisting of a high alumina ceramic 
wafer or washer 0.010” thick, these base 
mounts are metallized using the moly- 
manganese process. The conductive pat- 
terns are nickel or gold plated to allow 
lead attachments as well as direct mount- 
ing of the silicon to the ceramic. 

Features of this device are: mounting 
of the silicon crystal on a high-strength 
dielectric (alumina ceramic); temperature 
properties of an alumina base are as high 
. as 1700°F; thin ceramic wafers permit sub- 
l __.j miniaturization of the finished device with 








SUBMINIATURE GERMANIUM TRANSISTORS [Raytheon Co., Semiconductor Div.] er 


sealed, types designed for com uter 
switching include 2N800, 2N802, 2N804 
2N806, 2N808, 2N816, 2N818, 2Ngo 
2N822, 2N824, and 2N826. General pur. 
pose r-f types are 2N810, 2Ngi2 and 
2N814; general purpose audio types are 
pel CK64C, CK65C, CK66C, CK67 ang 
262. 


PRICE: $2.03-$6.05 (100-999) AVAILABILITY: From 
stock. MFR: Raytheon Co., Semiconductor piy 
150 California St., Dept EP, Newton, Mass. SALES 
OFFICES: See eem p. 1823 (1961-62 Ed.) 


Check 234 Reader Service Card 10/6] 


and a cold-welded package for reliability, 
A thin base width makes the unit radia- 
tion resistant. 

Polarities are similar to pnp junction 
transistors. 


PRICE: $1.32 (100-999) AVAILABILITY: From stock. 
MFR: Philco Corp., Lansdale Div., Dept EP, Lans- 
daie, Pa. SALES MGR: W. F. Maher, UL 5-4681; for 
nearest rep see eem p. 1809 (1961-62 Ed.) OTHER 
PRODUCTS: See eem pp. 1402, 1403 
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EPITAXIAL TRANSISTOR EVALUATION KIT [Sylvania Electric Products, Inc.| 


collector-to-base voltage, —12 volts; col- 
lector-to-emitter voltage, —12 volts; 
emitter-to-base voltage, —1.0 volt; collee- 
tor current, 200 milliamp; total (free air) 
power, 150 mw; total power with case at 
25°C, 300 mw; storage temperature, 
—65°C to 100°C; junction temperature, 
100°C. Available in the TO-18 outline or 
can be supplied in the TO-47 package. 


PRICE: $19.65. AVAILABILITY: From stock. MFR: 
Sylvania Electric Products Inc., Semiconductor 
Div., 100 Syivan Rd., Dept EP, Woburn, Mass. 


Check 236 Reader Service Card 10/61 


no sacrifice of leakage path; alumina cer 
amic is impervious to corrosive acids 

in processing and has zero porosity; alu- 
mina ceramic matches closely the the 
expansion rate of silicon semiconductor 
crystal and they can be mounted together 
directly. 


PRICE: Contact Mfr below. AVAILABILITY: 3-4 wks. 
MFR: Advanced Vacuum Products, Inc. Dept 
Glass-Tite Industries, Inc., 430 Fairfield Ave. 
EP, Stamford, Conn. SALES OFFICES: See 
p. 1640 (1961-62 Ed.) 
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A COMPLETE LINE OF MODULAR 
DC 


UNREGULATED |core".. 


FOR LOW RIPPLE RATING, ORDER WITH APPROPRIATE FILTER 








1-10 60-400} 1 28 2° 29 + Ol Selenit 9.50 
21-101A | 50-400) 1 28 | 02 25 | .010 | Silicon | 55.50 
21-102 |60-400} 25 | 28 | 05 3 015 | Selenium} 49.50 
21-102A | 50-400} 2.5 28 | 05 3 015 | Silicon | 69.50 
21-103 150-400} 4 28 | 010} 25 | .035 | Silicon | 98.50 


POLARITY — Floating output; either output terminal may be grounded. 
115V AC, 60 CYCLES 
Use Filter 21-104 with 21-101, 101A, 102, 102A; Use Filter 21-105 with 21-103. 


-104} 28V | 28{(nom.)} 0-5 010 .00 
21-105} 28V | 28(nom.)j 0-10} .035 452.50 


tWhen a module and a filter are ordered, add the 

prices of each. 

SEND FOR OUR NEW 1961 CATALOG COVERING MODULAR AND 

LABORATORY REGULATED AND UNREGULATED TRANSISTORIZED 3 
VACUUM TUBE AND MAGNETIC AMPLIFIER DC POWER SUPPLIES 21-10 


DRESSEN-BARNES ELECTRONICS CORPORATION 


250 NORTH VINEDO AVENUE PASADENA, CALIFORNIA 
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NPN SILICON TRANSISTORS 
For Vhf And I-F Amplifier Applications 


uration, 
silicon transistor has a maximum collector- 
to-base voltage (Vcso) of 40 volts and a 
max power dissipation (at 25°C case tem- 
perature) of 800 mw. The operating junc- 
tion temperature is 150°C max and storage 
temperature is —65°C to 150°C. 


SILICON DIFFUSED EPITAXIAL MESA TRANSISTORS 
Combine High Voltage & Power, Low Storage Time & Saturation Voltage 



























[Fairchild Semiconductor, Div. Fairchild Camera & Inst.]} 


Packaged in the JEDEC TO-18 config- 
the 2N957 npn double-diffused 


Guaranteed d-c beta (hrz) is 45, min. 


Min a-c beta (hre) at 1 me is 40; at 100 
me it is 2. Base saturation voltage (Vzz) 
is 1.5 volts max. At 25°C the collector 
cutoff current is 5.0 wa; at 150°C, 200 ya. 


SILICON POWER VARACTORS [Microwave Associates, Inc.] 
Voltage Breakdown Values From 6-120 Volts 


These 55 high Q silicon power varactor 
diodes (MA-4351A-G through MA-4358A- 
F) are designed for applications in the 
1-40,000 me region. The subminiature pill 
ease features axial prongs for mounting 
in strip-transmission-line or other circuits. 
One of the prongs can be removed so the 
case can mount on tapped posts. 

A variety of piv voltage ratings (6, 12, 


18, 24, 48, 60, 90 and 120 volts) and junc- 
tion 
breakdown voltage, ranging from 0.1 to 
50 wuf are available in this series. Junction 


capacitance values, measured at 


Types 2N2086 and 2N2087 transistors 
are intended for use as large memory 
plane core drivers, high voltage pulse am- 
plifiers, and high current line drivers in 
commercial and military data-processing 
equipment. 

Units are npn silicon, triode, double dif- 
fused devices and are packaged in TO-5 
cases. Featuring very high gain bandwidth 
product, units permit design of circuits 
with switching rates greater than 15 mc 


} at currents as high as 300 ma. 


mesas, micro-alloy and 


circuits. 


With maximum power dissipation rat- 
ings of 170 watts and junction tempera- 
the eight ger- 
(2N2075- 
2N2082) are packaged in the TO-36 (door- 
knob) case. The units are capable of 30 


ture ratings of 110°C, 


manium power transistors 


eem File System S¢ 





At a high current point, where the 
collector-to-emitter voltage is lowest, the 
collector-to-emitter sustaining voltage 
(pulsed) is 20. 


PRICE: $6.50 (1-99); $4.50 (100-999). AVAILABILITY, 
From stock. MFR: Fairchild Semiconductor, Diy, 
Fairchild Camera & Instrument Corp., 545 Whisman 
Rd., Dept EP, Mountain View, Calif. SALES méR: 
W. O’Hara, YO 8-8161; for nearest rep see eem 
p. 1719 (1961-62 Ed.) OTHER PRODUCTS: See 
eem pp. 1386-1389 
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series resistance values range from 11 
to 21 ohms. All diodes are hermetically 
sealed and have passed the standard MIL- 
S-19500B environmental tests. Harmonic 
generation at power input values are in 
excess of 1 watt. The units are efficient 
sideband modulators through 40 Ge. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
3 wks. MFR: Microwave Associates, Inc., Dept EP, 
Burlington, Mass. SALES MGR: E. Stromstead, 
BR a for nearest rep see eem p. 1784 (1961- 
62 Ed. 
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[Philco Corp., Lansdale Div.] 


Specifications of the 2N2087 are: BVos- 
120 v, min; hre-40, min; Ver(sar)-0.5 ¥, 
max; rise, storage and fall time (circuit 
gain of 10) of 85, 100 and 55 nsec, max; 
gain bandwidth product of 150 me, min 


PRICE: 2N86 - $8.03, 2N87 - $8.47 (100-999) AVAIL 
ABILITY: From stock. MFR: Philco Corp., Lansdale 
Div., Dept EP, Lansdale, Pa. SALES OFFICES: See 
eem p. 1809 (1961-62 Ed.) OTHER PRODUCTS: See 
eem pp. 1402, 1403 


Check 240 Reader Service Card 10/61 


GERMANIUM TRANSISTORS [Motorola Semiconductor Products, Inc.} 


Six Epitaxial Mesa — Eight Power — Eight PNP Mesa Switching 


Types -2N960-2N962 and 2N964-2N966 
germanium epitaxial mesa transistors are 
said to replace virtually all germanium 
other transistor 
types used for high speed switching ap- 
plications in both high and low current 


watts power dissipation at 95°C case 
temperature. Test data is provided. 
Types 2N968-2N975 low cost germa 
nium pnp diffused junction mesa switch 
ing transistors (illustrated) are offered in 
a wide selection of guaranteed parameters. 


PRICE: Contact Sales Mgr below. AVAILABILITY 
From stock. MFR: Motorola Semiconductor 
ducts, Inc., 5005 E. McDowell Rd., 
Phoenix 8, Arizona. SALES MGR: F. Van Poppelen, 
Jr., Telephone No. 273-6900; for nearest rep see 

p. 1791 (1961-62 Ed.) 


Check 241 Reader Service Card 10/6! 
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CURRENT PRICES — 


sf 400,000 standard stock 


~ glectronic products 
: ble from 





How much time are you now spending on 
phone calls . . . writing letters . . . checking 
through catalogs for current prices of stand- 
ard stock electronic products? 


This is wasted time that PRICING SERVICE 
can convert to profitable operation. 


PRICING SERVICE is organized to save en- 
gineering and purchasing time. 


¢ over 400,000 electronic products available 
from local parts distributors — listed with 
catalog number and current prices. 


*complete product lines of more than 750 
manufacturers of electronic components 
and equipment. 

# all price changes — ups, downs, new items, 
discontinued items — mailed to you twice 
weekly. 

# easy to maintain and keep up to date with 
compression-type loose leaf binder. 

PRICING SERVICE speeds your daily routine 


* excellent guide for estimating for proto- 
types and short production runs. 


* simplifies the pricing of bills of materials. 


* ideal for price comparison of different 
makes of the same type product. 


* eliminates time-consuming correspondence. 
* ideal for pricing inventory and checking in- 
coming invoices. 

Here are some of the leading manu- 
facturers, government agencies and insti- 


tutions now relying on PRICING SERVICE 


AC ate Plug Motorola 
Nat’! Broadcasting Co, 
tring Nat’! Cash Re ed 
CBS pevision Pacific Tel. & 
Conva Philco 
Delco Radio Ramo-Wooldridge 
Clipse-Pioneer Reeves instrument 
fastman Kodak Shell Oil 
= Std. Oi Univ. of Maryland 
airchild Guided Missile | Western Electric 
caestone Tire Westinghouse 
eral Electric White Sands Pvg. Gr, 
mand | Univ. U.S.A. Sig. Supply 
internat’! Bus. Machines | U.S. Central Intell. 
. earfott U.S.N. Test Station 
ass. Inst. of Tech. 





PRICING SERVICE can save you time and money. 
For complete details, write to: 


PRICING SERVICE 
55 Sewell Street « Hempstead, New York 


Check 92 Reader Service Card 
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CREATED ESPECIALLY 
FOR THE ELECTRONIC 
AND SPACE AGE. 




















... from the largest and most 
experienced manufacturer of 
thin-walled latex products... 


AKWEL TISSUE 


LATEX 


FINGER COTS 


e Special “dustless” process for 
clean handling of electronic 
and other delicate parts. 

e Highest quality pure latex. 
Non-irritating. 

e Built-in durability yet tissue thin 
for superior finger dexterity. 


Available in three standard sizes. 


Write for samples and details. 


courtesy of Tung-Sol Electric, Inc., 
Newark 4, N. J., 


[_KWELL 


Check 8Q Reader Service Card 


AKWELL Corporation 

Industrial Products Division 
99 Wall St., New York 5, N. Y. 
Plants and Laboratories: Akron, Ohio 














Primarily for Frequency 
Standard Use Under 
Rigorous Environmental 
Conditions. 


MEGACYCLES 
Sth 
OVERTONE 


om, 
ded 


Aging: 1 x 10-?/day. Frequency Change: Less than 1 x 10-8 under vibra- 


tion of 10 to 200 cps at 10 G, and under 100 G shock when tested per 
MIL-STD 202A Method 202A. Frequency Range: From 4.966 mc to 6.133 


mc. Write for literature to James Knights Company, Sandwich, Illinois 
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POWER 
TRANSISTORS 


AND 


TETRODES 


Naere 
Hlelptul 


service 
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FACTORY PRICES 


Immediate Delivery 


DD: 


DISTRIBUTING CO. 
INC. 


Ss SERVING THE 
yj HEARTLAND 
OF INDUSTRIAL 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 


1 


+ 


U.S.A. 


BALTIMORE, MD. 

2025 WORCESTER ST. 

* Phone LExington 9-6525 
WASHINGTON, D.C. 

* Phone EXecutive 3-4446 
HARRISBURG, PA. 

2535 NORTH 7TH ST. 

* Phone CEdar 6-8007 


Check 113 Reader Service Card 
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DID YOU KNOW THAT ADELPHI 
IS STOCKED FOR “OFF-THE-SHELF 


DELIVERY” AT FACTORY PRICES 
ON... 








BORG MICROPOTS AND DIALS 
10 TURN AND 3 TURN 


=~ @ 


~ 
mle a 
NEW! 
Borg Micropot Borg Microdial Concentric 


Potentiometers Scale Miniature 
Miniature—10 Turn —10 Turn 


| rear 
' 3000 
: 2100 SERIES <-e SERIES 
= ee 


Borg Micropot Borg Microdials Borg Micropot 
1 eries 


SERIES 








Potentiometers 330 S Potentiometers 
=, 205-3T 3-Digit, 10-Turn 2100 Series, Precision 
Precision, Turn Direct Reading Miniature 3-Turn 


PI 7-5195 


i ALELTROMMS 


142 Mineola Bivd., Mineola, L.I., N.Y. 
Check 114 Reader Service Card 














. 


4/7 
e 
<4 


Zz . High Efficienc 
Z ni 7 
< 5 ZAZA) AEN 
SWITCH 


MODEL 100A 


Newly designed for 

in RF circuits regu 

compact, constant 

pedance switching, w 
low V.S.W.R. Suit 

for manual or motori2 
operation 


RAL OMA gy 
WY i thf 
3 | (LZ 


A TAA ra 


NY 


IW 


Insertion 


Configuration 


on pe suP 
pe 60 Cy<'e 


Available for Immediate Shipment 
Write or Phone for Information and Quotations on all Quantities 


K&G MANUFACTURING CO., INC. 
SWITCHTRONICS DIVISION 
711 South Fulton Ave., Mount Vernon, N. Y., MO 7-080° 


Check 115 Reader Service Card 
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SPECIFY 


EMMCO 


for 10 or 10,000 


@ terminal boards ® stand- 
ard and special terminals 
® fabricated plastic parts 
® engraved or silk screen 
panels ® punched parts 





















One of the industry's leading sup- 
pliers, Emmco Plastics Corporation can 
produce high-quality fabricated plastic 
parts tailored to your specific electrical 
or electronic application. A complete 
staff of skilled personnel, modern man- 
vfacturing facilities and rigid quality 
control procedures enable Emmco to 
provide fabricated components... in 
quantity, to close tolerances, at low cost. 


FOR MORE INFORMATION on Emmco’s 
capabilities and products, write for 
free descriptive bulletin, Handy Ma- 
terials Guide, and Design Specification 
Sheet. Emmco’s Sales Department can 
also furnish price information or tech- 
nical assistance on a specific applica- 
tion. Send us your prints for prompt 
Quotations. 301-2 









PLASTICS CORPORATION 
VINE STREET, EVERETT, MASSACHUSETTS 
OUnkirk 9-1660 TWX: Ever-Mass-152 
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@ special plastic assemblies 


IF IT’S AVAILABLE FROM (RC 


PY ie | ey | a 


FROM 


Throw out procurement, delivery and price 
problems every time. FEDERAL ELECTRONICS 
INC. stocks in depth all 2,194 MIL Values of 
IRC Molded Deposited Carbon Film Resistors. 


RN6OB * RN65B * RN7OB ¢ RN75B 
For same day shipping service, 


Call Ploneer 8-8211 


Write today for Technical Bulletins 


FEDERAL 


ELECTRONICS INC. 


VESTAL PARKWAY e¢ VESTAL, NEW YORK 


MAILING ADDRESS: P.O. BOX 208, BINGHAMTON. NEW YORK 


Check 11] Reader Service Card 


IT’S IMMEDIATELY AVAILABLE FROM US — 
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New Products of the Month 


SERVO AMPLIFIER 


PROTECTIVE NETWORK 


[Clifton Precision Products Co., Inc.] 
Miniature Unit Has 1% Cubic Inch Volume 


Built around a d-c amplifier with high 
frequency cutoff above 30 kc, this 5 watt 
miniature servo amplifier SA 5601 drives 
any size 8, 10 or 11 servo motor with a 26 
v control-phase rating. 

With a 10 kilohm input resistor, this unit 
yields a voltage gain of 54 +1 db from 
—55° to 125° C with all signal levels below 
saturation and a supply voltage of 56 
+3 v. Idling power is under 1 watt. 

The instrument’s frequency range is 10,- 
000 to 30,000 cps (+3 db). Power require- 
ments are 1 watt max at zero signal; 7 


[ Solitron Devices, Inc.] 


Operates Into Inductive Loads With Peak Transients Of 1.5 Kv 


. 
rs 


MINIATURE ROTARY SWITCH 


] 


Utilizing diffused silicon rectifiers, this 
solid state protective device is a miniature 
single phase, full wave bridge with a non- 
linear protective network across the d-c 
point. 

It is rated for 125 vde at 2 amp dc. Tem- 
perature range is —65°C to 150°C. 

The unit’s major advantage is its ability 
to protect completely against inductive 
spikes. 

Applications include rotary solenoid d-c 
supplies, motor controls and inductive load 
circuits. 


| Janco Corp. | 


For Systems Requiring Tap, Transfer, And Sequence Functions 


MINIATURIZED SWITCHES 


Totally enclosed rotary switch Series 
38-1900 affords protection against high al- 
titude, explosion, humidity, sand and dust, 
corrosion and fungus. The switch is de- 
signed to MIL-S-6807A and meets environ- 
mental testing of MIL-E-5272C. 

This switch is suited for dry circuit and 
signal level switching applications. 

Contacts will carry 10 amp continu- 
ously, make and break 5 amp, 115 vac or 
3 amp, 28 vde resistive or 2 amp, 28 vde 


[ Dial Service & Mfg., Inc.] 


Squib Actuated, Six Contact Arrangement 


1 


Six circuits in any open or closed com- 
bination are energized simultaneously by 
a new series of squib actuated miniatur- 
ized switches. The XM-9 switch has six 
pairs of normally closed or normally open 
contacts. The XM-38, XM-39, XM-40, 
XM-41 and XM-42 switches have 1, 2, 3, 
4, and 5 pairs of closed contacts and a 
correspondingly appropriate number of 
open contacts. 

Measuring 2” long by 1” high by %g@" 
wide, units are said to be smallest of their 
type and the only ones available with both 


* 


eem File System 


watts input at 5 watts output. : 
Some specifications are: feedback ¥ 
db; gain margin >20 db; phase 
>90°; temperature range —55 to 125°¢. 
efficiency >65%. j 


PRICE: $125.00 to $150.00. (depending on aty). 
AVAILABILITY: From stock. MFR: Clifton Precision 
Products Co., Inc., 5050 State Rd., Dept EP, Drexej 
Hill, Pa. SALES MGR: Donald E. Reed, MA 2-1000- 
for nearest rep see eem p. 1682 (1961-62 Eq) 
OTHER PRODUCTS: See eem pp. 1066, 1067 


Check 242 Reader Service Card 10/6} 


eem File System S¢ 
510 


Higher than the standard 1.5 kv output 
vee protection is available on special 
order. 


PRICE: $4.00 - $12.00 (depending on voltage and 
qty). AVAILABILITY: 7-10 days. MFR: Solitron De 
vices, Inc., 500 Livingston St., Dept EP, Norwood, 
N. J. SALES MGR: S. Sussman, PO 8-3770; for 
nearest rep see eem p. 1842 (1961-62 Ed.) OTHER 
PRODUCTS: See eem p. 1414 


Check 243 Reader Service Card 10/61 


inductive. 
cycles, 
current. 

Switch features 2 to 16 contact posi- 
tions with 22.5° indexing, and from 1 
12 decks (single pole). 


Life span is 10,000 double 
making and breaking at rated 


PRICE: $17.00 (single deck, 16 pos) AVAILABILITY: 
3 wks. MFR: Janco Corp., 3111 Winona Ave., Dept 
EP, Burbank, Calif. SALES MGR: G. Kohler, VI > 
2107; for nearest rep see eem p. 1759 (1961-62 Ed) 


Check 244 Reader Service Card 10/61 


open and closed contacts in a_ single 
switch. 

An M-4 dimple motor is fired by 5 volts 
de, with switches operating in 4-5 millise. 

Units withstand centrifugal acceler 
tion of 1,000 g’s, with contacts remaining 
in open or closed position under sever 
vibration. 


PRICE: $15.00. AVAILABILITY: 30 days. MFR: Did! 


Service & Mfg., Inc., 1741 Rockwell Ave., Dept 
Cleveland, Ohio. SALES MGR: W. N. Issel, SU} 


Check 245 Reader Service Card 10/61 


OCTOBER 196! 








e Unique LOCK ON — QUICK 
RELEASE feature 


e Eliminates erratic jack and 
connector contacts 


e BNC and UHF shielded and 
unshielded models 


e Teflon insulated 


Shielded BNC Adapter, Model 
100BS (pictured) $7.50 





electric co. 
Subsidiary — SHAPIRO & EDWARDS 
1130 Mission St., South Pasadena, Calif. 
MUrray 2-3054 
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FRAHM® RESONANT REED 
RELAYS and OSCILLATOR 
CONTROLS 





FRAHM® FREQUENCY METERS 
for panel mounting or portable 
2" — B82", 15—1500 eps 
specials to 1700 cps 











See Demonstration . . . 
BIDDLE CORONA TEST 
EQUIPMENT 


++. for tests'on electrical insulating ma- 

terials, individual insulation structures, 

and insulation of electrical equipment, 

Measuring corona starting and extinc- 

tion voltage, apparent corona charge, 
telative corona current. 
Write for 

“Instruments for Industry” 
BULLETIN 19-60 EP Bios 


JAMES G. BIDDLE CO. 
‘lectrical and Speed Measuring Instruments 
1316 ARCH STREET, PHILADELPHIA 7, PA 


Check 85 Reader Service Card 
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NEW PRODUCT LITERATURE 
(Continued from Page 73) 


TRANSISTORIZED SOUND 
SURVEY METER Sec. 2900 


Hand-held Type B sound survey 
meter is described in two-page Bulle- 
tin K18C. The meter can also measure 
vibration and structure-borne noise by 
means of a mating transducer. 
Korfund Co., Inc., Acoustics and In- 
strument Div., 22L Cantiague Rd., 
Dept EP, Westbury, L. I., N. Y. 


Check 321 Reader Service Card 


NANOSECOND INSTRUMENTS Sec. 2900 


A five-page condensed catalog con- 
tains information on extended band- 
pass sampling oscilloscopes and acces- 
sories, and automatic switching time 
test sets for diodes, transistors and 
circuits. Variable and fixed delay lines, 
and pulse generators are also shown 
and described. Lumatron Electronics, 
Inc., 116 Courthouse Rd., Dept EP, 
New Hyde Park, L. I. N. Y. 


Check 322 Reader Service Card 


MICROWAVE TEST INSTRUMENTS Sec. 2900 

A catalog lists a new line of tran- 
sistorized test instruments, in addi- 
tion to the maker’s regular line. 
Newly transistorized are a spectrum 
analyzer, microwave receiver, micro- 
wave impulse generator, and a cali- 
brated field intensity receiver. Polarad 
Electronics Corp., 43-20 34th St., Dept 
EP, Long Island City 1, N. Y. 


Check 323 Reader Service Card 


ELECTROSENSITIVE 
RECORDING PAPER Sec. 3000 


An eight-page bulletin on recording 
paper contains information on writing 
speeds, response and other character- 
istics. Information about recorders is 
also given. Alfax Paper and Engineer- 
ing Co., Inc., Alden Research Center, 
Dept EP, Westboro, Mass. 


Check 324 Reader Service Card 


BERYLLIUM OXIDE BODIES Sec. 3100 

Two data sheets describe beryllium 
oxide in the form of a high-density 
ceramic body used as an electrical in- 
sulator with a high heat conduction 
characteristic. Brush Beryllium Co., 
5209 Euclid Ave., Dept EP, Cleveland 
3, Ohio. 


Check 325 Reader Service Card 


SPECIAL SHAPES AND 

EXTRUSIONS OF TEFLON Sec. 3150 

Product Data Sheet No. 2 contains 
information about teflon parts avail- 
able to fabricators and end-product 
users. Timely Technical Products, Inc., 
100 Pine St., Dept EP, Verona, New 
Jersey. 


Check 285 Reader Service Card 


METALS Sec. 3200 


Illustrated, this 32-page brochure 
describes the 1,300 page ASM Metal 
Handbooks, 8th Edition, Vol. 1, ““Prop- 


(Continued on Page 84) 





MODEL AVS-321 


The output on HOLT'S AUDIO VOLTAGE 
STANDARD MODEL AVS-321 is continu- 
ously variable in frequency as well as 
voltage so that complete information 
about the response of the unit or system 
under test may be obtained. 


RANGE - 1 to 1000 volts RMS 35 cps to 
2KC. 1 to 300 volts RMS 35 cps to 10 
KC. ACCURACY - Regulated voltage equal 
(0.1% -- 2 mv) From 
300 to 1000 volts accuracy is 0.25%. 


STABILITY - 30 days. Long-term drift may 
be corrected by simple adjustment. IN- 
TERNAL OSCILLATOR - 60 cps, other 
frequencies available on request. WAVE 
FORM - SINUSOIDAL: The unit is driven 
by a low distortion sine wave oscillator. 
Distortion added by the AVS-321 is less 
than .1%in the mid band rising to @ 
max. of 0.15%. 


to dial setting 


Write For Complete Brochure 


INSTRUMENT LABORATORIES 
OCONTO, WISCONSIN 


Check 8§ Reader Service Card 
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New Products of the Month 











HEAT SINK CLIPS 


Conducts Heat From Solder Points 















































MINIATURE VACUUM THERMOCOUPLES | Parker Sales Co.] 
Offered For Audio Through Ultra High Frequency Ranges 


Standard Vacuo junctions are available 
with heater ratings from 1 ma up to 1,000 
ma for use in low and audio frequency 
ranges. For r-f applications, uhf types be- 
gin at 5 ma ratings with straight through 
heaters and low inter-capacities. Lower 
heater ratings are also available on re- 
quest but with spiral heaters only. 

Junctions are normally insulated from 
heaters with a ceramic bead, and tested 
up to 100 vde. Units can be supplied as 
contact types if desired. 

Current ranges can be exceeded by 50% 


CRYOGENIC THERMOMETER [Radiation Research Corp. 


For Measurements Near Absolute Zero (1.5 To 5°K) 


Less than 0.350” long by 0.130” in 
diameter, and weighing less than 0.5 gram, 
the hermetically sealed type CG-1 ther- 
mometer has an accuracy and repeatability 
better than +0.050°K. 

The thermometer element is a doped ger- 
manium p-n resistance measuring 235 
ohms at 4.2°K; its sensitivity is greater 
than 50 ohms per degree Kelvin at this 
temperature. Change in resistance with 
temperature follows an exponential law, 
simplifying calibration. 

Temperature indications are read from 


[MacDonald & Company] 


Little Joe heat sinks save components 
from possible damage when being solder- 
mounted on printed circuit panel boards. 
Heat is conducted from the wires and dis- 
sipated rapidly into the air. 

Spring tension affords positive grip so 
printed circuit panel boards may be tipped, 
tilted, or turned over. The flat jaws will 
not injure or mark wires in any way. 

Three miniature type sizes are availa- 
ble: HS-1-1%4”, HS-2-11%4”, HS-3-1%4”. Jaw 
sizes for all are %»” 1 x Ye” w. The slim 
jaws allow insertion in inaccessible points. 


TERMINAL SWAGING TOOL [Pacific Coast Electronics Corp.| 
Self-Aligning — For Production Or Field Use 


Designed to stake the Tri-El] terminal 
made by this manufacturer, the tool is 
machined in the form of a C frame and 
holds the two mating dies that secure the 
terminal to the board. Since the two dies 
are captive their respective positioning 
tolerances are held extremely close; align- 
ment is automatic. The upper die is spring 
loaded to return to an open position after 
a terminal has been staked. 

In production the tool is most commonly 
secured to the bed of a hand or air oper- 
ated arbor press developing 500 psi. 


eem File System Sec 
Cy 5300 


continuously without risk of damage, 
Units will withstand momentary over. 
loads of 100%. 

Thermocouples can be manufactured to 
customers’ specifications, i.e., response 
time and time constant. Matched pairs 
can be provided. 


PRICE: $4.40-$11.50. AVAILABILITY: Stock to 34 

wks. MFR: Barker Sales + 339 Broad Ave. Dept 

EP, Ridgfield, N. J. SAL MGR: T. R. Cox, WH 

ag H : for nearest rep A eem p. 1659 (1961- 
d. 


Check 246 Reader Service Card 10/6] 


a calibration chart utilizing standard po- 
tentiometric methods. Connection to a suit- 
able d-c power source and to the potenti- 
ometric indicating system is by four 
platinum leads. Power dissipation is at the 
microwatt level. 


PRICE: $250.00 - $350.00. AVAILABILITY: 6 weeks. 
MFR: Radiation Research Corp., 1150 Shames Dr., 
Dept EP, Westbury, L. l., . Y. SALES MGR: 
J. Brown, ED 3-5882; for "nearest rep see eem 
p. 1820 (1961-62 Ed.) 


Check 24] Reader Service Card 10/61 


eem File System| Sec. 
eecne etmees mer FES 


Aluminum construction imposes little 
weight on wires as 100 weigh approxi- 
mately 6 oz. 


PRICE: $0.29 ea (1-499); $0.28 ea 500-1000); $0.27 
ea (1000 and over). AVAILABILITY: From stock. 
MFR: MacDonald & Company, 714 E. California 
Ave., Dept EP, Glendale 6, Calif. SALES OFFICES: 
See eem p. 1775 (1961-62 Ed.) 


Check 248 Reader Service Card 10/61 


In experimental work or in the field, where 
a press may not be available, a hammer 
blow is sufficient to secure the terminal. 
The tool is available in two models: ST-300 
(3” throat) and ST-600 (6” throat). 


PRICE: $28.80 - $33.70. AVAILABILITY: 10 days. 
MFR: Pacific Coast Electronics Corp., 2457 Chico 
Bivd., Dept EP, S. El Monte, Calif. SALES MGR: 
G. Houle, CU 3-9498 


Check 249 Reader Service Card 10/61 
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Control 






An electronic voltmeter 
with a meter-relay 


This happy combination makes an ex- 
tremely versatile and acute instrument. 
It has critical measuring ability 
that goes with high input imped- 
ance, in space-saving panel- 
mounting style. 
It also has the reliable, simple 
control of a locking contact meter- 
relay, with adjustable set points. 


Many difficult functions can be easily 
controlled: conductivity cells, life test- 
ingof components or systems, production 
testing and sorting, automatic Go- 
No Go of missile circuits. 


Ready When Needed 


Metronix DC instruments such as 
Model 301-C-CMR (illustrated) have 
input resistances up to 10 megohms. 
AC input impedances go as high as 5 
megohms. Like all Metronix panel- 
mounting electronic voltmeters 
(PMEV’s), they are always connected— 
immediately available for continuous 
Monitoring of critical parameters. 

Send for data sheets describing 
Metronix PMEV’s in single or multiple 
ranges, DC or AC, with either meter- 
relays or conventional indicating meters. 


Ww 
 agieeibhapramen INC. 
) a subsidiary of Assembly Products, Inc. 
Chesteriand, Ohio 
Telephone: HAmilton 3-4440 
VISIT US AT BOOTH 111, NEC. 
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Symmetrical Gaussian Amplitude 
Distribution Assured by New Scott 





Random Noise Generator 


An exclusive new method of magnet and noise tube alignment assures com- 
pletely symmetrical Gaussian amplitude distribution of random noise output. 


The 811B has five frequency ranges which provide random noise as low as 
2 cps and as high as 1.5 MC. An exclusive PINK noise filter is included. 
Scott’s complete line also features the 812 . . . the first truly random noise 
source available for both system use and special noise simulation equip- 
ment. It produces nine frequency ranges of.random white noise. Two stock 
models, incorporating different frequency ranges are available. Custom 


variations of both the 811B and 812 are readily available. 


Write today for new Sonic Electronic Catalog featuring Random Noise 
Sources, Laboratory Amplifiers, Sound Measuring and Analyzing Instruments, 


FM Broadcast Monitors, Speakers, Industrial Control. 





ONIC ELECTRONICS 


H. H. Scott, Inc., Instrument Division, 111 Powdermill Rd., Maynard, Mass. 
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CALMAG SERIES 5 





COMPACT #® DESIGNED TO MOUNT 


SUPER-REGULATED POWER PACKAGES 


150 to 425 VDC 
100 ma to 1 amp 


IN YOUR EQUIPMENT ® 0.05% REGULATION AGAINST LINE 


AND LOAD ® LESS THAN 1 MILLIVOLT RIPPLE ® LESS 


THAN 50 MICROSECONDS RESPONSE TIME * TRANSFORMERS 


DESIGNED TO MEET MIL-T-27A # ADJUSTABLE OUTPUT 
VOLTAGE #® CAN BE MOUNTED IN ANY POSITION ® 


OVERLAPPING RANGES FROM 125 TO 425 VOLTS AND 100 MA 


TO 1 AMP ® OPERABLE IN SERIES OR PARALLEL AND 


SERIES-PARALLEL = AVAILABLE WITH BASE AND METERS 


FOR LABORATORY OPERATION OR RACK MOUNTING. 


Unique circuitry allows for adhering to all specifications with either 


output terminal grounded or fully floating. 


Can be furnished to meet military specifications. 
CALMAG DIVISION/CALIFORNIA MAGNETIC CONTROL CORPORATION 
11922 VALERIO STREET/NORTH HOLLYWOOD, CALIFORNIA 





CALMAG Produces a Variety of Shelf-Item Power Supplies & Components. Ask tor Literature, 
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The Sebit-24B Transmitter-Receiver 
represents the most recent per- 
formance improvement over the 
Sebit-24A, already recognized as a 
superior data modem. Design im- 
provements so far have reduced an 
original 2.25% message error rate 
to 0.075% (approximately 4 bit 
errors in 107) and it’s going lower. 
For the present, this sets the 
“state-of-the-art” for 2400 bit/sec. 
operation over available 3 Ke voice 
bandwidth, wire line circuits. Re- 
liability of greater than 5000 hours 
mean time between failure has 
been established for the Sebit-24. 
Recent competitive laboratory and 
operational circuit testing sup- 
ports this high performance and 
reliability. 


Rixon is also out front in systems 
and systems hardware design. Call 
on our experience which has estab- 
lished Rixon as an authority on 
data handling and communications 
systems. Rixon is currently per- 
forming subcontract engineering 
a. programs as “Advent” and 
L. 


Write today for facts 


<= 
RISXON 
a" 


ELECTRONICS. INC. 


2121 Industrial Parkway 
Montgomery Industrial Park 
Silver Spring, Md. MAyfair 2-2121 
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NEW PRODUCT LITERATURE 


(Continued from Page 81) 


Microwave Development Laboratories, 
Inc., Dept EP, Natick, Mass. 


Check 289 Reader Service Card 


erties and Selection of Metals.” Ex- 
amples from each of 6 major sections 
are presented with documentary in- 
formation on how the book was com- 
piled. American Society for Metals, 
Dept EP, Metals Park, Ohio. 


Check 286 Reader Service Card 


DYNAMIC RADAR SIMULATOR Sec. 3400 

Entitled, “Dynamic Radar Simul. 
tors,” this 4-page brochure outlings 
the reasons for dynamic testing of 
radar. Also included are general] Speci- 
fications to aid determining parame. 
ter limitations for radar simulators, 
Remanco Incorporated, 1805 Colorado 
Dept EP, Santa Monica, Calif, 


Check 290 Reader Service Card 


ELECTRICAL RESINS SELECTOR Sec. 3200 

Insulating resins and their uses for 
potting, encapsulating, and coating 
electrical and electronic products, 
parts and assemblies is discussed in 
a folder. Marblette Corp., 37-31 
Thirtieth St., Dept EP, Long Island 
City 1, N. Y. 
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SYNCHRONOUS MOTORS Sec. 3500 


Bulletin 1036 describes construction 
and operation of synchronous motors, 
The 20-page bulletin contains speed. 
torque curves, dimensional drawings, 
wiring diagrams and photos. Bodine 
Electric Co., 2500 W. Bradley Place, 
Dept EP, Chicago 18, Illinois. 
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WAVEGUIDE COMPONENTS Sec. 3400 

Catalog 16 containing an entire 
waveguide product line, is designed to 
be suspended on the wall by its open 
cover, with each page indented and 
indexed for fingertip reference. Micro- 
tech, Inc., 1425 Milldale Rd., Dept EP, 
Cheshire, Connecticut. 


Check 288 Reader Service Card 


ELECTRO-MECHANICAL DEVICES Sec. 3500 

Manual +361 describes electro-mag- 
netic clutches and brakes, mechanical 
clutches, torque indicators, torque 
standards and multi-speed transmis- 
sions. The 60-page manual contains 
charts and performance curves. Auto- 
tronics Inc., Dept EP, Florissant, 
Missouri. 


Check 292 Reader Service Card 


SIDEWALL HYBRIDS Sec. 3400 

Catalog HS61 describes more than 
100 side wall short-slot hybrids, cover- 
ing EIA waveguide sizes from WR15 
to WR2100. Illustrations, electrical 


and mechanical data are included. (Continued on Page 85) 








FREE - 1962 
NEWARK CATALOG No. 72 


INDUSTRIAL ELECTRONICS 


FOR INDUSTRY, DEFENSE, 
BROADCAST 





@ In stock . . . ready to go . . . over 70,000 items from 
more than 500 manufacturers. 


500 
PAGES! 


® Semiconductor Headquarters for Industry at Quantity 
Prices Competitive with Manufacturers. 


* COMPETITIVE FACTORY PRICES 


* COMPLETE ON-HAND STOCK 
* IMMEDIATE DELIVERY 



















ELECTRONICS CORPORATION 


Write Dept. EP-10 


Mail Order Division, Main Office and Warehouse 
223 West Madison Street e@ Chicago 6, Illinois 


INGLEWOOD, CALIF. e DETROIT, MICH. e GRAND RAPIDS, ! 
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BRANCH WAREHOUSE 
AND SALE 


OCTOBER 1961 
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NEW 


MINI-DIAL 





MINIATURE 
DIAL 
ASSEMBLY 


$50 


SAME 
DAY 
DELIVERY 








e Easy to mount 

e 100 to 1 vernier knob plus 
direct drive for rapid setting 

e Provision for zeroing 

e Continuous rotation 


e Scales of 0° to 360° or 0 to 100 

WRITE TODAY 

FOR TECHNICAL 

(ia BULLETIN 

y Z INSTRUMENT 

CORPORATION 

520 Victor Street e Saddle Brook, N. J. 
HU 7-3508 
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‘mm THEREADER 


SERVICE CARD... 


in ELECTRONIC PRODUCTS 
Magazine was developed as a 
result of engineers’ and 
buyers’ specific requirements. 
It is designed to save valua- 
ble engineering and procure- 
ment time by making it easier 
to obtain more specific infor- 
mation and assistance. 





IT’S SELF-SCREENING! 


By that we mean... you ask 
for and receive only what you 
want: 

















GhAdditional infermation 
about a new product shown 
in ELECTRONIC PRODUCTS 
MAGAZINE. 


at catalog on the complete 
ine. 


GA visit from a sales en- 
gineer. 


START USING THE 
READER SERVICE 
CARD TODAY! 


when you think of new 
products... think of ... 


ELECTRONIC 
PRODUCT 


ear Pre 


ELECTRONIC PRODUCTS Magazine 





NEW PRODUCT LITERATURE 


(Continued from Page 84) 


NEUTRON GENERATOR TUBES 


Entitled, “Neutrons from Small 
Tubes,” this four-page folder de- 
scribes neutron source tubes which 
produce neutrons in quantities inter- 
mediate to those available from iso- 
topic sources and reactors. Norelco 
Instruments, 750 South Fulton Ave., 
Dept EP, Mount Vernon, N. Y. 


Check 293 Reader Service Card 


Sec. 3600 


SELENIUM PHOTOVOLTAIC CELLS Sec. 3900 


Bulletin No. 03-201-A contains text, 
photographs and drawings of a selen- 
ium photovoltaic cell. Performance 
charts are included. Daystrom, Inc., 
Weston Instruments Div., 614 Freling- 
huysen Ave., Dept EP, Newark 12, 


aN. 
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POWER SUPPLIES Sec. 4000 

Catalog A1-1286 contains 12 pages 
of specifications, ratings, and fea- 
tures of power supplies. Send requests 
on letterhead to Peerless Electrical 
Products, 1515 South Manchester 
Ave., Dept EP, Anaheim, Calif. 


POWER SUPPLIES Sec. 4000 


Containing hundreds of models of 
17 general types, this 16-page catalog 
is organized according to functions 
and specifications. Input, output, fre- 
quency range, and other parameters 
are included. NJE Corp., 20 Boright 
Ave., Dept EP, Kenilworth, N. J. 


Check 295 Reader Service Card 


HIGH VOLTAGE COMPONENTS Sec. 4000 
Anti-corona terminations, high volt- 
age d-c supplies, encapsulated power 
packs and high voltage meters are 
covered in a 16-page catalog and 
applications manual. Universal Vol- 
tronics Corp., 17 South Lexington 
Ave., Dept EP, White Plains, N. Y. 


Check 29§ Reader Service Card 


REGULATED POWER SUPPLIES Sec. 4000 


The H-Lab long form catalog con- 
tains 44 pages of transistorized power 
supplies. A list of sales offices is in- 
cluded. Harrison Laboratories, Inc., 
45 Industrial Rd., Dept EP, Berkeley 
Heights, N. J. 


Check 29] Reader Service Card 


MINIATURIZED HV POWER PACKS Sec. 4000 
Two-page catalog sheet No. 124 
contains specifications on miniatur- 
ized, solid state power packs. Output 
of the units range from 1,000 vde to 
20,000 vde. Regulated and unregu- 
lated units, operating from either a-c 
or d-c input, are described. Electronic 
Research Associates, Inc., 67 Factory 
Place, Dept EP, Cedar Grove, N. J. 
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(Continued on Page 90) 
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SURFACE RESISTANCE-TEMPERATURE TRANSDUCER [Winsco Inst. & Controls Co.] 


Provides Continuous Operation At Temperatures Up To 2,000°F 





Intended for surface temperature meas- 
urements, Model 2408 features small phys- 
ical size and a wide temperature span (0° 
to 2,000°F). The sensitive element is made 
of platinum for maximum stability. 

Each transducer is furnished with a kit 
permitting bonding to ferrous and non- 
ferrous metals and alloys. The two- 
component ceramic cement cures quickly 
at room temperatures and provides a 
strong bond over the full transducer 
range. 


ABSOLUTE PRESSURE TRANSDUCER [JPourns, Inc.| 


Provides Good Error Band Calibration Over Full Temperature Range 





7 


Intended for use in industrial, labora- 
tory or missile applications, Model 311 has 
a dynamic error band as low as +1.0%. 
This includes all effects of linearity, hys- 
terisis, resolution and repeatability on a 
terminal based calculation. For applica- 
tions involving little or no vibration, static 
error bands to +1.5% are available. 

A bourdon tube for low temperature 
error, matched to a precision wirewound 
potentiometer element, provides good 
error band calculations over the full range 
of operating temperatures, —65°F to 


MINIATURE PULSE TRANSFORMERS [Pulse Engineering, Inc.] 
Epoxy Transfer Molded For General Pulse Circuits 





HOLLOW-CATHODE 


For Use In Atomic Absorption Spectroscopy 


“br 






43 


In production in four basic case styles, 
these epoxy transfer molded pulse trans- 
“formers are also available in a wide vari- 
ety of custom shapes. They have oriented- 
grain silicon steel ribbon core units, ferrite 
torroid cores, and ferrite cup cores. 

Transformer cases, with accuracy of 
shape to within 10 mils, are transfer 
molded under 1,000 psi at 300°F, in a proc- 
ess which does not affect the delicate elec- 
tronic parts. 

Some of the advantages these units 
offer are: greater epoxy density which 


+ 


DISCHARGE TUBES |! estinghouse Electronic 


Hollow-cathode discharge tubes are 
used as sources of characteristic radiation 
of the element to be analyzed. Tubes are 
available for analysis of materials con- 
taining iron, copper, nickel, zinc, mang- 
anese, calcium and other elements. 

In an atomic absorption unit, radiation 
is passed through a flame containing an 
aspirated solution of the sample and the 
presence of atoms of the element results 
in absorption of the radiation. Amount of 
absorption is determined with a photo- 
electric detector. 








eem File Systems 


Measuring 1%¢” x %e" x 0.014" thick 
the unit has an element resistance of 10 
ohms +1% at 77°F. The device is fy. 
nished with a calibration check-point g 
70°F. 

Vibration and shock specifications of 
MIL-E-5272C are met or exceeded. 
PRICE: $75.00 (single unit). AVAILABILITY: 10 days 
to 3 wks. MFR: Winsco Instruments & Con 


Co., 11789 W. Pico Bivd., Dept EP, Los Angeles 6 
Calif. SALES MGR: E. D. Porro, GR 8-4728 : 


Check 250 Reader Service Card 10/6} 









212°F. Pressure ranges extend from 0-1 
to 0-5,000 psia. 

The small, light weight, standard con. 
figuration is available with or without 
mounting feet or can be adapted to many 
other mounting requirements as desired, 


PRICE & AVAILABILITY: Contact Sales Offices 
below. MFR: Bourns, Inc., Instrument Div., 61% 
Magnolia Ave., Dept EP, Riverside, Calif. SALES 
OFFICES: See eem p. 1666 (1961-62 Ed.) OTHER 
PRODUCTS: See eem pp. 1308, 1309 


Check 251 Reader Service Card 10/6! 





eem File System S 


2000 





eliminates pores and increases perform- 
ance uniformity; resistance to chemical 
attack and aging; the epoxy bond provides 
a positive bond to leads and prevents 
contamination of the interior. 

All units are available in flame-retati- 

ant or self-extinguishing epoxies and with 
weldable leads if required. 
PRICE: $5.50. AVAILABILITY: Stock to 3 whs. 
MFR: Pulse Engineering Inc., 560 Robert Ave, 
Dept EP, Santa Clara, Calif. SALES MGR: P. 
Congleton, CH 8-6040; for nearest rep see eem 
p. 1817 (1961-62 Ed.) 
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Tube Div.] 


eem File System S¢ 
5700 





Tubes feature low starting voltages, lo¥ 
operating voltages and stable current. 
Output spectral lines are narrow 4 
steady after a short warm-up period. 

Special tubes with variations of cathode 
material, gas fill and output window at 
available on request. 

PRICE: $73.00-$125.00. AVAILABILITY: Stock to 0 


days (depending on qty) MFR: Westingnol 
Electronic Tube Div., Box 284, Dept EP, 


\ 
a 
N. Y. SALES MGR: R. R. Warnken, RE 93h | 





for nearest rep see eem p. 1883 (1961-62 Ed.) 
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answers these 


questions 
about new products... 
HOW MUCH DOES IT COST? 
WHEN CAN | GET IT? 
WHERE CAN I GET IT? 











ELECTRONIC PRODUCTS Maga- 
zine eliminates time-consuming cor- 
respondence and telephone calls by 
incorporating these three important 
elements in every new product de- 
scription. 














«PRICES — The design of a circuit, 
_-—s system:_=or component must be 
"practical from a cost standpoint 
as well as technical character- 
 tsties. 






_ AVAILABILITY — Delivery on both 
_ ‘military and commercial orders 
Knowledge of availability is es- 
‘sential. 





of the local sales offices or repre- 
Sentative expedites the placing of 
an order, or a request for addi- 
tional information. 


«and here’s a most important bonus -. 


PROVISION FOR FILING — A sys- 
tem for filing and locating prod- 
uct data when it is needed 
for future reference. 


ELECTRONIC PRODUCTS Maga- 
zine is now used and relied upon for 
new product information by thou- 
sands of engineers and purchasing 
agents. How about you? 










G3) ELECTRONIC 
PRODUCTS 





ELECTRONIC 
PRODUCTS 








MICROWAVE 
DELAY LINES 


where accuracy counts 


In delay lines, where exacting 
design and construction stand- 
ards apply, look to Turbo. 













Turbo designs are available, with 
complete testing, for both fixed 
and variable systems, for wave- 
guide and coaxial lines, from 
1 to 26 kmc, from 0.01 to 2.5 
microsecond. Write for complete 
specification and price data for 
standard units. Or ask about 
special designs involving prob- 
lems of space, configuration, and 
performance. 


TURBO MACHINE CO., Lansdale, Pa. 
Telephone: ULysses 5-5131 


* TURBO 
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Find Out Your TRUE WORTH! 





FREE . . - Monthly Electronic Opportunities Survey 


Every month, in the privacy of your home, you can weigh and compare 
the nationwide opportunities offered by all the top electronic firms 
(Both “Giants” and “Comers”). 

Cadillac Associates represents over 500 electronics firms who have 
openings ranging in salary from $6,000 to over $50,000. 

You know better than anyone else when the right time comes for you 
to move. Cadillac, the nation’s largest placement service, does not pres- 
sure anyone who requests the monthly survey. When the time is right, 
you contact us. 

Both the survey and/or our Completely Confidential placement service 
are available to you. Absolutely Free of Charge either through our 
Chicago office, or our West Coast subsidiary Lon Barton Associates, 3275 
Wilshire Boulevard, Los Angeles. Client companies pay our expenses. 
For your free survey, each month listing America’s best electronic jobs, 
send your name and home address to: 


LON D. BARTON, President 


CADILLAC ASSOCIATES, INC.* 


29 East Madison Bldg. 
Chicago 2, Illinois 
Financial 6-9400 





*"Where More Executives Find Their Positions 
Than Anywhere Else In The World.” 
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PULSE TUBE 
Rated At 7.5 Kw, 2,500 Hour Life 





CAMERA TUBE 
Limiting Resolution Capability Of 1,200 TV Lines 





RECTIFIER TUBE 
Highly Shock Resistant — Preferred Type Per MIL-STD-200E 





of the Month 


_, wave carrier systems, this compact light- 


[Amperex Electronic Corp.] 


Type 7899 is a forced air cooled triode 
intended for pulse operation as a hard 
tube modulator or pulsed r-f amplifier. It 
is suitable for high reliability pulsing of 
radar, loran, or other navigational or 
tracking systems. 

The cathode provides high peak cur- 
rents, measurably lengthening tube life 
and permitting warranty to be extended 
to 2,500 hours under permissible ratings 
and duty factors. 

Ratings are: filament voltage, 8 volts; 
filament current, 130 amp; amplification 


[RCA Electron Tube Div.] 


Designed for 35-mm film camera optics, 
the RCA-8051 is said to be the first com- 
mercial vidicon type camera tube with a 
limiting resolution capability of 1,200 
lines. 

The tube can be used for high-quality 
black and white film or live pickup, high- 
definition closed-circuit tv involving re- 
mote reading of documents or instru- 
ments. It can also be used as a color pick- 
up in three vidicon cameras. 

Resolution is achieved without sacrifice 
of sensitivity or increase in lag. 


LOW-NOISE TRAVELING WAVE TUBE [//uggins Laboratories, Inc.] 


Periodic Permanent Magnet Focused — S-band 


Using periodic permanent magnet focus- 
ing this model HA-54 has a noise figure 
of 13 db maximum when operated from 2.4 
to 3.4 kme. In this band its small-signal 
gain is 25 db minimum and saturated power 
out is 5 dbm minimum. When operated 
from 2.4 to 3.0 kme noise figure is 11 db, 
small-signal gain is 27 db minimum and 
saturation power is 27 dbm minimum. 

Intended for use in high sensitivity re- 
ceivers for space communications, elec- 
tronic countermeasures, radar and micro- 


[Raytheon Co., Industrial Components Div.] 


—_ 


Capable of supplying 840 volts at 165 ma 
or 730° volts at 275 ma, full-wave high- 
vacuum rectifier 5R4WGB is used in power 
supplies for airborne, mobile, shipboard 
radars and communications equipment. Fil- 
ament voltage is 5.0 vac; filament current 
is 2.0 amperes. 

The tube’s maximum piv rating is 2,900 
volts at an altitude of 35,000 feet and 1,850 
volts at 60,000 feet. Construction features 
include a foam rubber-lined base to meet 
an impact acceleration (shock) of 900 g’s, 
and a T-14 hard glass bulb which with- 


factor, 33; transconductance, 25,000 mhos: 
d-c plate voltage, 20,000 volts max: pest 
plate current, 85 amp max; peak eg 
current, 100 amp max; duty factor, 0.025 

This basic type is available for ew oper. 
ation under type 7800, with a dissipatig, 
of 15 kw. 


PRICE: $531.00. AVAILABILITY: From stock. Mp 
Amperex Electronic Corp., Power Tube Diy 
Duffy Ave., Dept EP, Hicksville, N. Y. SALES 

A. Katz, WE 1-6200; for nearest rep see gem 
p. 1648. OTHER PRODUCTS: See eem pp, 7 
1373, 1552, 1553 


Check 254 Reader Service Card 10} 


Features include a mesh electrode with 
separate external connection and a highly 
uniform photoconductive surface. 


PRICE: Contact Sales Mgr below. AVAILABILITY: 
From stock. MFR: RCA Electron Tube Div., Dept 
EP, Lancaster, Penna. SALES MGR: J. Cooper 
EX 3-3661 (Lancaster, Pa.); for nearest rep se 
eem p. 1820 (1961-62 Ed.) OTHER PRODUCTS: 
See eem p. 1579 


Check 255 Reader Service Card 10/6! 


weight tube requires no focusing solenoid 
or solenoid power supply. It measures 18” 
in length with a 2” o.d. and weighs 3% bh. 


PRICE: $2,500.00 (1-10); $2,250.00 (11-35). AVAILA 
BILITY: 8 to 10 wks. MFR: Huggins Laboratories, 
999 East Arques Ave., Dept EP, Sunnyvale, Calif 
SALES MGR: V. D. Varenhorst, RE 6-9330; fo 
nearest rep see eem p. 1750 (1961-62 Ed.) 


Check 256 Reader Service Card 10/6! 


stands a temperature of 260°C. The bub 
permits high temperature processing mat 
ing the tube essentially gas-free. Max out 
side dimensions of the five-pin tube a 
5%” high by 214,” in diameter. 


PRICE: $13.00 ea (1-4); $8.14 ea (5 and up). AVAIL: 
ABILITY: From stock. MFR: Raytheon Co., | 
trial Components Div., 55 Chapel St., ; 
Newton 58, Mass. SALES MGR: J. Roveto, Bl 47% 
for nearest rep see eem p. 1823 (1961-62 5 
OTHER PRODUCTS: See eem pp. 766, 803, ™ 
1293, 1580-1583 
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MADE IN 
ESKILSTUNA, SWEDEN 


Special Electronic Diagonal Cutting 
Pliers with extra thin cutting edges, 
pointed nose and BOX JOINT 


QUARTZ CRYSTALS 


, , : ; , No. 525 - 
This group of High Q quartz crystals illus- 

trates Bliley capability and quality. Each type 3 

meets extraordinary stability requirements in 


actual service . .. from time base reference to Straight Cutting Pliers with extended 
satellite equipment. . jaws 





seRIES | BG93A | BGIIAH-5 | BG6IAH | BG61AH | BG61AH-5 
Freq. 1 me | 2.5 me | 3 me 5 mec 5 me 
Q } 15x10 | 45x 108 5 x 108 5x10 | 25x 108 

















No. 1529 - 612” 


These unusual characteristics are achieved with gold-plated, optically 
polished crystals, vacuum mounted in glass, to insure minimum long 
term aging. 


Additional details are given in Bulletin 527 .. . sent on request. Special Bent Nose Pliers 





...-if you buy quality 


BLILEY ELECTRIC COMPANY 
UNION STATION BUILDING ° ERIE, PENNSYLVANIA 


Check 95 Reader Service Card PIANO WIRE Side Cutting Nippers with 
replaceable blades 


COMPLETE WAVEFORM ANALYSIS 
FROM 20CPS 10 20KC fp. __=== 


MEASURES AND RECORDS AMPLITUDE eee on ee Oe ne 


AND FREQUENCY * PIANO WIRE End Cutting Nippers with 
Facilitates mechanical and electrical design Ls —— replaceable blades 
and speeds production testing by: 
@ IDENTIFYING sources of mechanical 
vibration. 
@ MEASURING distortion. Pian e 
@ ANALYZING harmonic content. - om ee ¥ 
© EVALUATING sound systems. ee 
© DETECTING resonances. 


MEASURES AND RECORDS AMPLITUDE 
OF EACH SIGNAL COMPONENT WHILE 
THE FREQUENCY SPECTRUM IS SCANNED © MODEL800 © 


FROM 20 TO 20,000 cps Frequency range—20 to 20,000 cps in 
Use is made of a narrow, constant-percentage ae... . No. 2528 ... 6%” 3.70 7%" 4.20 
bandwidth filter together with a synchro- 6 volts. Similar ranges for sound Suan GHD Sinead emien Ges 
nously driven strip-chart recorder. May be and vibration. — Ms 

used to analyze the output from accelerom- ee are +2% of 
tlers, microphones, strain gages, pressure  ccuracy—3% of measured frequency. 
pick-ups, and similar transducers. A preampli- 5% of measured amplitude. 
fier is available (Model 801 Preamplifier). Input impedance—50,000 ohms. iad mie ieee ian 
The Analyzer may also be used as a wide- Chart—Precalibrated for frequency and 4" 5" 6%" 7 


No. 1528... 2.50 3.20 370 4.20 
hand level meter. The overall system has on /120 volts vr eemn$ 
built-in calibration. 50/60 cycles 


Oo PT 335 SOUTH SALINAS STREET 
cad oO Fe SANTA BARBARA, CALIFORNIA 
CORPORATION wooorann s-6140 OR wo. 2-0412 
Check 9§ Reader Service Card Check 9] Reader Service Card 


No. 2533-B - 8” 




















ANGLE NOSE Diagonal Cutting Pliers 
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GOT 
A PROBLEM 


a : OF TUBE OR baer 
COMPONENT 
RETENTION? a7 







































; ae 
fy F _ Birtcher produces more than 10,000 types ~~ 
KO and styles of tube and component reten- \ © 

‘| tion and cooling devices. The solution to 
your tube, transistor and component cool- 
i ing and retention problems can probably 
/ . one be found in the new Birtcher catalog. If 
rf a not, send us your problem and we'll design 
. number 10,001. avaliable from 
. authorized Birtcher distributors = e 
NEW! 
j aA. Write today for your 
5 a copy of the new 
a’ comprehensive Birtcher 
Retention/ Cooling 
if Devices Catalog. 
ye Nel by, THE BIRTCHER-” * 
ae CORPORATION * ~ 
a INDUSTRIAL DIVISION . 
: : x 745 South Monterey Pass Road, _ 
eae Yee shy B Monterey Park, California ‘= 
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Hick Voitace POWER SUPPLIES 


Regulated — Series “TRHV” 
Output: 1 KV-5 MA up to 20 KV-] MA 


Unregulated — Series “S” 
Output: 2.5 KV-2 MA up to 40 KV-2 MA 
Input: 115 V, AC— 60/400 cycles Input: 115 V, AC— 60/400 cycles 

From Stock From Stock 
Both Del models represent the ultimate in quality. Their design and manufacture 


incorporate only the finest materials and workmanship to assure reliable and 
dependable service. 


Applications 
Missile Ground Support @ Electron Optical Devices 
Equipment @ Nuclear Applications 
Radar Displays @ CRT Applications 
e@ 


Image Intensifiers Electrostatic Precipitation 
Equipment 


DEL electronics corPORATION 


521 HOMESTEAD AVENUE + MOUNT VERNON, N.Y. + OWENS 9-2000 


WRITE FOR DATA 


Storage Tubes 
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NEW PRODUCT LITERATURE 


(Continued from Page 85) 


RELAYS AND TIMERS Sec. 4500 

Catalog 861A provides illustrated 
technical data for electro-magnetic 
relay and motor driven timer prod. 
ucts. Telex/Aemco, 24 State St., Dept 
EP, Mankato, Minnesota. 


Check 300 Reader Service Card 


SQUARE TRIMMER Sec. 4700 

Two-page catalog sheet describes 
%” square trimming potentiometers 
with resistance values up to 50k ohms. 
Units weigh only % gram and have 
power ratings of one watt at 50°C. 
Trimmers are available in continuoys 
or clutch types. Techno-Components 
Corp., 18232 Parthenia St., Dept EP, 
Northridge, Calif. 


Check 301 Reader Service Card 


MICROMINIATURE RESISTORS Sec. 4700 

Data Sheet 185 illustrates, describes 
and tabulates tests of 0.050” dia x 
0.030” thick solid cermet, high tem- 
perature resistors. CTS Corp., Dept 
EP, Elkhart, Indiana. 


Check 302 Reader Service Card 


SOLID STATE TIME DELAY Sec. 4800 

An application data sheet describes 
how variable time delay circuits, 
using a small number of components, 
can be designed with a 4-layer diode 
as the active element. Short (0.25 sec) 
and long (1.0 min) time delay sche- 
matics are shown. Shockley Transis- 
tor unit of Clevite Transistor, Stan- 
ford Industrial Park, Dept EP, Palo 
Alto, Calif. 


Check 303 Reader Service Card 


CERTIFIED SEMICONDUCTORS Sec. 4800 

Bulletin 200 explains how and why 
this manufacturer certifies its s2ml- 
conductors. The eight-page booklet 
contains information on construction 
and quality control. Semiconductxr 
Div., Syntron Co., Dept EP, Homer 
City, Pennsylvania. 


Check 304 Reader Service Card 


TRANSISTOR NOISE ANALYSIS Sec. 4800 

A technical report, “A Practical Ap 
proach to Transistor Noise” de 
with the origin and nature of various 
types of electrical noise generated in 
transistors. Quan-Tech Laboratories, 
Inc., Dept EP, Boonton, N. J. 


Check 305 Reader Service Card 


TELEMETERING AND ANALOG 

SYSTEMS Sec. 5200 

Bulletin GEA-7163 contains eight 
pages of applications and _ specil- 
cations of frequency telemetering 8¥* 
tems and a transistorized analog 
system. Schematics are included. 
General Electric Co., Dept EP Schem 
ectady 5, N.Y. 


Check 306 Reader Service Card 
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Suppress 
lead wire 


errors 
with 


REC’ § new 
TRIPLE BRIDGE UNIT 


Check these advantages in resistance 
temperature measurement applications: 


+ Suppresses large lead resistance changes 
(up to 5 ohms) 

«Suppresses variable lead resistances 
at null and when unbalanced 

+ Suppresses unequal lead resistances 

«Trims out calibration differences 

: Multiple temperature ranges 

* Standardized 10 mv. DC output 

e Full line of auxiliary equipment 

This precision-made, plug-in unit per- 

mits convenient change of full-scale 

temperature and corrects known calibra- 

tion errors of sensor. Basic 10-channel 

unit provides 10 temperature ranges for 

each of 10 sensors. 


Write for Bulletin 86012 





) 


ROSEMOUNT 
ENGINEERING 
COMPANY 
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PORTABLE 
REGULATED 


DC POWER SUPPLY 





only 
model L3501 $199>° 
6" x 8” x 8” 
* CONSTANT VOLTAGE 0-35v, 0-1A. 
* CONSTANT CURRENT 0-30v, 0-1A. 


* Fully transistorized — regulated 5 mv. 
L. to F.L. or 10% line change. 


* Remote programming & current limiting. 
* Ripple 250 microvolts rms. 

* Several units may be paralleled. 

* Transient response 50 microseconds. 

* 150 other models available. 





Universal Electronics 


1720-22nd St. / Santa Monica, Calif. A 
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NEW PRODUCT LITERATURE 
(Continued from Page 90) 


OFF-THE-SHELF TELEMETERING 
SYSTEM Sec. 5200 


Model 1323 telemetering system is 
described in an eight-page PCM bro- 
chure. Information on reliability, bi- 
level programming, inputs for proc- 
essing, inputs for control and syn- 
chronization, and outputs is included. 
Radiation Inc., Dept EP, Melbourne, 
Florida. 


Check 307 Reader Service Card 


ULTRAMINIATURE TELEMETERING 

SYSTEM Sec. 5200 

Model 5000 silicon transistorized 
fm-fm telemetering system weighs 10 
ounces and contains a_ transmitter, 
subcarrier oscillator and power sup- 
ply. Applications include industrial, 
medical, military and research. Solid 
State Electronics Co., 15321 Ryen St., 
Dept EP, Sepulveda, Calif. 


Check 308 Reader Service Card 


MINIATURE POWER TOOLS Sec. 5400 


Catalog No. 210A contains specifi- 
cations and descriptions of four basic 
miniature power tools, as well as 
miniature hand-pieces for grinding, 
deburring, drilling, sanding, polishing, 
etc. Standard drill presses, electric 
drills and motors which operate from 
1,500 to 10,000 rpm are also described. 
Foredom Electric Co., Inc., Dept EP, 
Bethel, Conn. 


Check 309 Reader Service Card 


CABLE SUPPORT SYSTEMS Sec. 6000 


Users may select and install the 
right section, type of bend or compo- 
nent part for supporting power cables, 
communication cables, and automatic 
control or hyraulic line cables with the 
aid of 52-page booklet number 106 on 
cable support systems. Illustrations 
and descriptions show how, without 
the use of bolts, nuts, washers or pins, 
each component piece becomes a part 
of both simple and complicated cable 
support installations. Chalfant Pro- 
ducts Co., Inc., 11525 Madison Ave., 
Dept EP, Cleveland 2, Ohio. 
OSCILLOSCOPE CRT 


Check 299 Reader Service Card 


REPLACEMENT CHART Sec. 5700 


Oscilloscopes of 78 manufacturers 
are listed in this chart by name and 
model number with this manufac- 
turer’s replacement CRT. Sylvania 
Electric Products Inc., 1100 Main St., 
Dept EP, Buffalo 9, N. Y. 


Check 32] Reader Service Card 


ULTRA-FINE WIRE Sec. 6000 


A four-page, two-color bulletin de- 
scribes the properties, characteristics, 
and possible applications of ultra-fine 
wire — a copper/nickel alloy for pre- 
cision instrumentation. Illustrations, 
charts and diagrams describe resist- 
ance and weight, physical character- 
istics, and resistance-temperature 
characteristics. Molecue Wire Corp., 
Eastontown-Freehold Pike, Dept EP, 
Scobenville, N. J. 


Check 328 Reader Service Card 








FE pry 


Specializing in 
environmental 
component 
testing. 


OREL’s facilities include equipment 
for tests of Vibration, Shock, 
Temperature-Humidity, Temper- 
ature Cycling and Thermal Shock, 
Immersion and Flammability. 


Tests conducted in accordance 
with MIL-E-5400, MIL-STD-202, 
MIL-E-5272, MIL-STD-167 and other 
applicable military specifications. 


Qualification testing performed 
to MIL-T-27A, MIL-F-18327A, 
MIL-R-93C and other component 
specifications. 


Please write for complete 
facilities bulletin. 





ortho reliability 
environmental 
laboratories inc. 

A Subsidiary of ORTHO INDUSTRIES, INC. 


7 Paterson St. - Paterson 1, N. J. » MU 4-5858 
Check 192 Reader Service Card 
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SHAPED BEAM CRT 


[General Dynamics/Electronics] 


Provides High-Speed, High-Resolution Character Generation 








Eliminating the need of associated opti- 
cal systems, this tube can be used for all 
high-speed printer applications that now 
use regular cr tubes and associated optical 
systems. A fiber optic faceplate increases 
light output, improves resolution, reduces 
halation, and increases contrast ratio. 

The full page-width faceplate 84%” long 
by %” wide provides line-at-a-time print- 
ing of vital computer readout data. 
Through utilization of effective light gain 
obtained with fiber optics technique, lower 
deflection power and accelerating voltages 


MILLIMETER-WAVE KLYSTRONS | Putler Roberts Associates | 


Continuous Power Output Levels Of 7 Watts 





MULTI-TRACE CRT 


Laddertron is a tunable flat-beam, single- 
cavity, multi-gap, mm-wave klystron of 
the floating drift type. Frequency is 
mechanically tunable over a range of 2,000 
me. Two models are available: the 35F10 
with a frequency of 35 Ge and the 50F10 
with a frequency of 50 Ge. 

Typical operating conditions for the 
units are: center beam voltage, 1.85 and 
2.5 kv; max beam current, 130 and 120 
ma; electronic tuning range, 50 me for 
both. 


[Sylvania Electric Products, Inc.] 


Three Independently Controlled Electron Guns 





Cathode-ray tube SC-3061 is a 3-gun 
electrostatically focused and _ deflected 
_tube, 10” in diameter, for displaying 
simultaneously, 3-independently controlled 
traces. It features monoaccelerator design 
for maximum pattern linearity and deflec- 
tion factor uniformity. All deflection plate 
leads are brought through the neck. An 
independent astigmatism electrode con- 
nection provides maximum resolution by 
the use of dynamic control of both focus 
and astigmatism voltages. 


LOW NOISE CHOPPERS | 4irpax Electronics, Inc.| 
Withstands 100G Shock — 400 Cps Operation 
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Noise, employing this 400 cps chopper, 
has been reduced to the random level. 
Drive coil leads are brought out the top 
of the can and maximum electro-magnetic 
and electro-static shielding is employed 
to maintain the lowest possible chopper 
noise. 

This new version Model 43 withstands 
100 G shock, extremes of vibration and 
environmental conditions and functions 
over a temperature range of —65°C to 
100°C. 

Characteristics include: drive, 400 +40 












eem File System 


are required, resulting in reduction of sys. 
tem complexity, size, and weight. 

Optical fibers are essentially very gmaj 
light pipes. Each fiber, approximately 05’ 
long and about 0.0008” in diameter, ig ela : 
with a thin coating of glass having a lowe 
refractive index than the fiber glass, 


PRICE: Contact Sales Mgr below. AVAILABILIty. 
60 days. MFR: General Dynamics/ Electronics. jp, 
formation Technology Div., P.O. Box 2449, Dept Ep 
| y Diego 12, Calif. SALES MGR: C. E. Murdock 
Y 8-7701 


Check 258 Reader Service Card 10/6) , 

0 

i 

i 

’ 

\ 

¢ 

, 

As a drift section, the unit employes; 


pair of slotted-plane ladders in the center 

of a rectangular cavity. The cavity has 

two wave guides coupled through aper. ' 
tures on opposite side walls. One varies 
the resonant frequency of the cavity by 
an adjustable plunger; the other provides 
output coupling to the load. 

PRICE: 35F10; $2,340.00, 50F10; $3,415.00. AVAlL- 


ABILITY: Contact Mfr below. MFR: Butler Roberts 
Assoc., 202 E. 44 St., Dept EP, New York 17, N.Y 


Check 259 Reader Service Card 10/6! 


Typical operating conditions are: anode 
voltage, 5 kvdc; astigmatism electrode 
voltage, 5 kvdc; focus electrode voltage, 
1.5-2.5 vde; grid no. 1 voltage, —100 t 
—175 vde. Over-all length of the crt is 
20.5+0.5” and minimum useful screen 
diameter is 9”. 

PRICE & AVAILABILITY: Contact Sales Mgr below. 
MFR: Sylvania Electric Products Inc., 730 Third 
Ave., Dept EP, New York, 17, N.Y. SALES MGR: R, 


Lynch, JU 6-2424; for nearest rep see eem p. 18% 
(1961-62 Ed.) OTHER PRODUCTS: See eem p. 15% 


Check 260 Reader Service Card 10/61 
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590 
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cps at 6.3 +0.6 volts rms; dwell time, 65 
+15 degrees; contact action, spdt bbm; 
signal level, 10 volts de maximum at 2 mé. 

The chopper operates at relative humid | 
ity ranging up to 100%, at temperatures 
up to 50°C for both continuous and i 
termittent periods. 





PRICE: $49.00 (1-6). AVAILABILITY: 2-3 wks. MFR 
Airpax Electronics Inc., Cambridge Div., ae 7 
Rd., Dept EP, Cambridge, Md. SALES MGR: i 1 
Heisler, AC 8-4600; for nearest rep see eem p- 1597 
(1961-62 Ed.) OTHER PRODUCTS: See eem Pp. 
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AVAIL. 
Roberts 
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low cost .. plug in 


TRANSISTOR 


; 
: 


Model TR-30-100 ... $50.00 


Input voltage: 105-125 V.A.C. 50-60 cycle single phase (Piss 1-2) 

Output voltage: 0-25 V.0.6. (Ouipst plas 3 (—-) 7 (+) ). Voltage 
variation is obtained by connecting 30K ohm ', wall 

potentiometer to pins 5 and 6. 

0-100 ma. 0.6. 

Load > 0.5% Line + 0.5% 

Oo, 0 25 o. matinen 

34 x 3% x 4y,”" high 

Plugs into standard octal sockel. 

Perforated metal case. Grounded to pin Mo. 8. 

2 ths. 2 a. 


Fixed Output Model No. TRF-100 $55.00 
When ordering specify oviput voltage desired between 
0.25 V.D.C. 


Adjustable Output Model No. TRA-25-100 
$55.00 


Output current: 
Regulation: 








This unit is provided with a built-in potentiometer readily 
cccessible to adjust the output voltage between 0-25 
V.0.C. 


Higher-Current Transistorized Models Available. 
— Write for Bulletins — 


TECHNICAL COMPANY 
EASTON, PA. 
Check 103 Reader Service Card 











‘Bind Wires Fast... | 
At Low Cost with 








_  HELI-TUBE is a spirally-cut plas- 
tic tubing. Its shape-retaining charac- 


teristics make it ideal for binding 
electrical wires into cables. Wraps on 
like tape; holds wires together tightly; 
individual wires, taps, or lead-offs can 

led out at any point. Earns cost 
back in time and labor-saving. 


Available in 4 forms... 


@ Clear for general applications 

@ Nylon—wide temperature range . . 
very light weight 

@ Fire-Resistant 

@ Ultraviolet-Resistant (outdoor black) 


Each form in three diameters: 
Instrument Size: %” O.D. — for bun- 
dies up to 14” dia. 

Harness Size: 4” O.D. — for bundles 
up to 2” dia. 
Giant Cable Size: 44” O.D. — for bun- 
les up to 4” dia. 
_ At your distributor for 
immediate delivery or write 


M. M. NEWMAN CORPORATION, DEPT. 2 
79 Clifton Ave., Marblehead, sj 
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NEW RELAY DEVELOPMENT 


MINIATURE RELAY HAS 
AMAZING POWER 
HANDLING CAPABILITIES 


ACTUAL SIZE 


This new, versatile, 1 0z., high vacuum relay in 
Resitron’s new Mini-Vac series is ideally suited 
for a broad range of applications for which a 
Suitable relay has not previously been available. 
Typical uses are in airborne instrumentation, 
missiles, antenna switching, and all applications 
where high peak power handling capabilities and 
extremely small size are important. 

These Relays are available from stock. 


Max, holdoff voltage 3500 voits 

Max. operating voltage 2500 volts 

Max. contact resistance .020 ohms 

Operating temp. —65° to +125°C. 

Operating time 10 Milliseconds 

Powerhandling capability is 750VA (1000 V @ 
-750A ,3000V @ .250A, Etc.) 

Max. coil power required 3 watts 

Min. holding power required 1 watt 

Relay MIL-E-5400, MIL-R-6106A, MIL-R-5757B 


Model R5 is single pole normally open. 
Mode! R6 is single pole normally closed. 


RESITRON LABORATORIES, INC. 
2908 NEBRASKA AVE., DRAWER 2 
SANTA MONICA, CALIFORNIA UPton 0-7009 
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Readouts 
that do 





| Series 80000 


' DISPLAY NUMBERS, 
' WORDS, COLOR, and SYMBOLS 


Features the largest readout 
area (7% sq. in.) employing 
these applications. Price com- 
plete from $33.00. Your inquiry 
regarding readouts that do 
more, for you, is invited. 


InpustriaL Evectrowic ENGineers, inc. 
5528 Vineland Ave., North Hollywood, Calif. 





Pint Check 106 Reader Service Card 
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STREAMLINE YOUR USE 
OF INSTRUMENTS 
Shown above is famous 
Model MC-1.0ther car- 


riers have adjustable 
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THOUSANDS OF SATISFIED USERS 
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AC and DC Electromechanical 
Transducers 
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Tavis’ 


ENGINEERING 


DIVISION 


Variable Reluctance 
Transducers 


CON]eExLco" Division 


Trimming Potentiometers 
and Variable Resistors 





SEND FOR 
LITERATURE 


1711 So. Mountain Avenue 
Monrovia, Calif Elliot 8-4571 
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CURRENT GOVERNOR 
Model CS 120 


i: Constant Current 


© High Voltage Current Source 
© Peak Inverse Voltage Tester 
© Diode Life Test Unit 


sability 
» Excelleat S 2 programma ulation Fale 


For testing and measurement of 
diodes, transistors, rectifiers, ther- 
mistors, electrophoresis, other cur- 
rent sensitive devices. 


@ Current Range is 0.1ua to 10ma 
with 5  decade-digital in-line 
readout 

@ Regulation 0.05% 

@ 0-2250 volts 


In use by leading companies for diode PIV 
test, diode life test, dynamic impedance test, 


Literature describing this and other 
constant current sources from 0.1pate 
30 amp. may be obtained from 


NORTH HILLS 


ELECTRONICS, INCORPORATED 
GLEN COVE, L.I., N. Y. ORiole 1-5700 


hl 
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TT une 
CONTINUOUSLY 


VARIABLE ATTENUATOR 


Exclusive Features: 


@ Broadband Impedance Match. 
@ Min. VSWR for all values of attenuation overt 
band. 


Insertion Loss: 0.2 db max. 
Calibration Accuracy: +0.2 db. 
Drive: Micrometer 


Connectors: “"N'’ Female (others of 
request). 

Size: 5" dia. x 1” high, excluding connectors 
ond micrometer. 

Power Rating: 10 watts average min. 
Calibration freq.: midband 

Continuously variable for all values of a 
tenvation. 


arra 


Type 





Antenna & Radome 
Research Associates 


27 BOND STREET + WESTBURY, N. Y- 
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What do you think about these PROPOSED NEW PRODUCTS? 


Your candid opinion about the proposed new products described below will 
guide their manufacturers in planning future production and marketing. 


Please answer the few questions below, fold and mail. Postage is prepaid. 


Proposed New Product No. 57 
THREE PHASE STATIC INVERTER 


SPECIFICATIONS: Input voltage 28 v +10%; Maximum output power 500 va; Output voltage 
115 vac (adjustable +10%) line to line; Output frequency 400 cps +0.01%; Voltage regula- 
tion 2% for line and load variations (load unbalance 5%); Load power factor +0.8 to —0.8 (at 
full load); Phase accuracy +2% for 50% unbalanced load; Ambient temperature —55°C to 
71°C with heat sink; MIL specs MIL-E5400A and MIL-E5272A; Weight 17% lb approx; Size 
13%” x 6%” x 54,5” high. 


APPLICATIONS: Gyro and synchronous motor excitation, shipboard or airborne radar, fire 
control, sonar and laboratory reference. 


PRICE: Approximately $2,800.00. AVAILABILITY: One month or less. 
AVAILABILITY: One month or less. 


Do You Need This Product? When Would You Need It? Probable 
Ol¥Yes [No (Possibly [] 1-6 mos. ([ 6 mos.-l1 yr. Quantity 
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Contemplated Application 


Suggested Spec Changes 


Proposed New Product No. 58 10/61 


ELECTRONIC TENSION RECORDER 
SPECIFICATIONS: Trigger transducer range from less than one gram to 500 grams. Trans- 


ducers available to extend range to several thousand pounds, with single recorder. Millisec 
tension response. Recording speeds 5 mm/sec and 50 mm/sec. Hot stylus recording. 


APPLICATIONS: Records tension during coil winding, wire and cable manufacture, other 
filamentous materials, also audio tape and film. Measurement of quickly changing tensions. 
PRICE: 1,885.00 for complete recorder, one transducer. AVAILABILITY: 30 days. 

Do You Need This Product? When Would You Need It? Probable 

O)Yes [No { Possibly [) 1-6mos. [ 6mos.-l yr. Quantity 


Contemplated Application 


Suggested Spec Changes... 


Proposed New Product No. 59 
PASSIVE FREQUENCY MULTIPLIER 


SPECIFICATIONS: Input: Frequency 1 mc to 900 me, one octave nontnable; Power level 
10 mw to 1 w; Impedance 52 to 300 ohm. Output: Frequency 2 mc to 1,800 mc, two octaves 
nontunable; Power Level up to 1 w; Impedance 52 to 300 ohm; Efficiency up to 85%; Multipli- 
cation 2x, 4x, 8x, 16x, 32x, and to order; Size 1” x 1” x 4%”, epoxy encapsulated; Ambient 
temperature —55°C to 150°C. 


APPLICATIONS: Receiver and transmitter passive varactor frequency multiplier to eliminate 
costly active multiplier frequency stages. 


PRICE: $5.00 to $50.00, in quantity. AVAILABILITY: Samples, one week; quantity, 30 days. 
Do You Need This Product? When Would You Need It? Probable 
OYes [No ( Possibly () 1-6 mos. [ 6 mos.-l yr. Quantity 


Contemplated Application 


Suggested Spec Changes 
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ATTENTION MANUFACTURERS! 
‘If you have a product now in the pla 


drawing board stage, you can submit it for 
torial consideration in the “Opinion Se 
column. This is a free service for electrog 
manufacturers. Write for Application Form 
The Editor 
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TO EITHER MODE 


The Power Designs Models 4005 and 2020 
Power Supplies add a new dimension to the 
application of d-c sources for laboratory instru- 
mentation. Truly universal, the instruments 
may be operated as a constant voltage source, a 
constant current source, a comstant voltage 
source with adjustable current limiting or a 
constant current source with adjustable voltage 
muting. 

The Models 4005 and 2020 employ solid 
state devices exclusively in a proprietary circuit 
tade marked... . . 5 ahd Boma ae Coen he im 

AMBITROL* is a dual regulator system per- 
mitting continuous control of voltage or current 
with automatic electronic cross-over to either 
mode of operation. 

These supplies also feature remote voltage 
Programming, remote current programming, 
dual concentric controls for coarse and 
ine adjustment of voltage or current and the 
HEATRAN® circuit for electronic control of 
Power transistor dissipation. 


MODEL 4005 


Ras 


ONSTANT CURRENT 


WITH AUTOMATIC TRANSFER 


MODEL 2020 





CONSTANT VOLTAGE 
Range: 0-40 vdc, 0-0.5 am- 
peres, cont. adjust. 


Negulation: 05% or 10 
Millivolts max. for line 
of load variations. 


Ripple: .0005% or 250 mi- 
Crovolts maximum 


Response Time: Less than 
9 microseconds 

Saree 2: 0.1 ohms to 20 
it, 0.7 ohms to 1 me 


POWER 


SIGNS 


CONSTANT CURRENT 


Range: 25 to 500 milliam- 
peres, cont, adjust, 

Regulation: .02% or 100 
microamperes max., for 
line or load variations. 

Voltage compliance: Out- 
put current constant to 
full rated output volt- 
age of 40 volts. 

Ripple Content: .005% or 
20 microamperes max. 
Source Z: 400,000 ohms 

approximately. 


CONSTANT VOLTAGE 


Range: 0-20 vdc, 0-2 am- 
peres, cont. adjust. 


Regulation: .05% or 10 
millivolts max. for line 
or load variations. 


Ripple: .0005% or 250 mi- 
crovolts maximum, 


Response Time: Less than 
50 microseconds. 


Source Z: 0.1 ohms to 20 
kc, 0.7 ohms to 1 mc. 


Power Designs inc 


Check 111 Reader Service Card 


CONSTANT CURRENT 


Range: 25 ma to 2.0 amp., 
cont. adjust. 

Regulation: .05% or 250 
microamperes max., for 
line or load variations. 

Voltage compliance: Out- 
put current constant to 
full rated output volt- 
age to 20 volts. 

Ripple Content: .01% or 
25 microamperes max, 

Source Z: 100,000 ohms 
approximately. 
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ROBOTEC 
HEATRAN 
VOLTAG 
S-P-D-J" 





HIGH 


SILICON CHOPPER 





Sprague Surface Precision Alloy Transistors are especially designed for low-level chopper 
applications. Their specifications have been tailored to meet your actual circuit 


requirements. Compare these standard Sprague units with ordinary alloy devices for the 
following characteristics: 


*® Low Offset Voltage ® Low Output Capacitance ® High Frequency Response 
* Low Dynamic Resistance _ ® Low leso ® Matched Pairs Available 





: | | y : 
Min. BVcso | Max. Icso Max. Vec : Max. Co Min. fr 
sie (Volts) | (wa) | (mv) | Mine (pf) 


o- 


(me) 














2N2162_—s 30 01 20 at 1 ke 
2N2163— 15 01 
2N2164_—sid| 12 02 
2N2165 30 02 
2N2166 15 02 
2N2167 12 02 


10 | 14 
20 at 1 ke | 10 14 
25 at 1 ke | 10 24 
2.5 at 4 mc 10 10 
2.5 at 4 me 10 10 
4 at 4 mc 10 16 


i 











For application engineering assistance without obli- For complete technical data, 
gation, write Transistor Division, Product Market- 
ing Section, Sprague Electric Co., Concord, N. H. 


write Technical 
Literature Section, Sprague Electric Compamy, 
479 Marshall Street, North Adams, Massachusetts 
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